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ABSTRACT 

• *. 

The present invention relates to a DNA 

segment encoding a recombinant non-A, non-B hepatitis 
structural protein or fusion protein and a recombinant. 
5 DNA (rDNA) molecule capable of expressing either 

protein. Cells transformed with the rDNA, methods for 
producing the proteins in addition to compositions 
containing the proteins, and their use in diagnostic 
methods and systems, and. in vaccines are also 
10 described. 
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P NON -A , NON-B HEPATITIS VIRUS ANTIGEN, |j| 



DIAGNOSTIC METHODS AND VACCINES 



Des cript io n 



F ield 



The present invention relates to a segment of 
deoxyribonucleic acid (DNA) that encodes a non-A, non- 
B hepatitis structural protein and a recombinant DNA 
( rDNA) that contains the DNA segment. Cells 
transformed with a rDNA of the present' invention and 
methods for producing. the NANBV structural protein are 
also contemplated. The invention also describes 
compositions containing the NANBV structural protein 
useful in diagnostic methods and in vaccines. 
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Background of the Invention 

Non-A, non-B hepatitis. '(NANBH) is believed to be 
caused by a transmissible virus that has been referred 
to as both hepatitis C virus (HCV) and non-A, non-B 
20 hepatitis virus (NANBV) . Although the transmissible 

disease was discovered years ago, a complete 
characterization of the causative agent is still being 
developed. 

An isolate of NANBV has been obtained and 
25 portions of the viral genome were molecularly cloned 

and sequenced. Choo et al. Science . 244:359-362 
(1989) . Additional strains of NANBV were isolated and 
their genomes were partially characterized at the 
nucleotide sequence level.. The similarities in 
30 nucleotide base sequence between these isolates of 

NANBV suggest that they are a part of a family of 
related viruses. Okamoto et al, Japan J. Exp. Med. ^ 
60:163-177 (1990). Properties of the NANBV genome 
suggest that NANBV may be a very distant relative of 
the flavivirus family. However, similarities in both 
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the size and hydropathicity of the structural proteins 
suggest that NANB viruses may also be distantly 
related to the pestivirus family. Miller et al, Proc, 
Natl. Acad. Sci, , 87:2057-2061 (1990); and Okamoto et 
5 'al, Japan J. Exp. Med. . 60:163-177 (1990). 

The difficulties in characterizing the NANBV 
isolates taxonomically, the lack of information 
regarding the proteins encoded by the .NANBV genome, 
have made it difficult to identify relevant gene 
10 products useful for diagnostic markers and for 
producing NANBV vaccines. 

The NANBV genome is comprised of a plus strand 
RNA molecule that codes for a single polyprotein. The 
gene products of NANBV are believed to include both 
15 structural and nonstructural proteins, based on ^ 

homologies to characterized, related viruses. From 
these homologies, it is predicted that NANBV expresses 
a. single polyprotein gene product from the complete 
viral genome, which is then cleaved into functionally 
20 distinct structural and nonstructural proteins. This 
type of viral morphogenesis precludes positive 
identification of the individual mature viral proteins 
until they have been physically isolated and 
characterized. Since no irx vitro culturing system Jto 
25 propagate the virus has been developed for NANBV, no 
NANBV structural or nonstructural gene products 
(proteins) have been isolated from biological 
specimens or NANBV-infected cells. Thus, the 
identification of NANBV proteins, of their role in the 
30 viral life cycle, and of their role in disease, have ~ 
yet to be determined. In particular, antigenic markers 
for NANBV-induced disease have yet to be fully 
characterized. 

Only one NANBV gene product, namely the antigen 
35 C-100-3, derived from portions of the nonstructural 
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genes designated NS3 and NS4, has been expressed as a 
fusion protein and used to detect anti-C-100-3 
antibodies in patients with various forms of NANB 
hepatitis,' See, for example, Kuo et al, Science . 

5 244:362-364 (1989); and International Application No. 

PCT/US 8 8/ 0 4 1^2 5 . A diagnostic assay based on 0100-3 
antigen is commercially available from Ortho 
Diagnostics, Jnc. (Raritan, N.J.). This C-100-3 assay 
currently represents the state of the art in detecting 
10 NANBV infections. However, the C-100-3 antigen-based 

immunoassay has been reported to preferentially detect 
antibodies in sera from chronically infected patients. 
C-100-3 seroconversion generally occurs from four to 
six months after the onset of hepatitis, and in some 
15 cases C-100-3 fails to detect any antibody where an 

NANBV infection is present; Alter et al, New Ena. J, 
Med. , 32i : 1538-39 (1989); Alter et al., New Ena. J. 

Med. , 321:1494-1500 (1989); and Weiner et al, Lancet . 
335:1-3 (1990). McFarlane et al, Lancet . 335:754-757 
20 (1990), described false positive results when the C- 

100-3 -based immunoassay was used to measure antibodies 
in patients with autoimmune chronic active hepatitis. 
In addition, Grey et al., Lancet . 335:609-610 (1990), 
describe false positive results using C-100-3-based 
25 immunoassay on sera from patients with liver disease 

caused by a variety of conditions other than NANBV. 

A NANBV immunoassay that could accurately detect 
seroconversion at early times after infection, or that 

could identify an acute NANBV infection, is not 

30 presently available. 

Summary of the Invention 

The Hutchinson strain (Hutch) of non-A, non-B 
hepatitis virus (NANBV) has been propagated through 
35 passage in animals and portions of the virus have been 
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cloned and sequenced. Sequence data shows differences 
at both the nucleotide and amino acid level when 
compared to any previously reported NANBV strains. 

See, for comparison, Okamoto et al, Japan J. Exp. 

5 Med . . 60:163-177 (1990); and International Application 
NO. PCT/US88/04125 . 

The identified sequences have been shown herein 
to encode structural proteins of NANBV. The NANBV 
structural proteins are also shown herein to include 
10 antigenic epitopes useful for diagnosis of antibodies 

immunoreactive with structural proteins of NANBV, and 
for use in vaccines to induce neutralizing antibodies 
against NANBV. 

The nucleotide sequence ✓ that codes for the amino 
15 terminal polyprotein portion of the structural genes .... 

of the Hutch strain of NANBV is shown in Figure 1 . By 
comparison to putative relatives of NANBV, namely to 
other NANBV isolates, to flavivirus, and to 
pestivirus, the nucleotide sequence shown in Figure 1 
20 is believed to encode structural proteins of NANBV, 

namely capsid and portions of envelope. 

The structural antigens described herein are 
present in the putative capsid protein shown in Figure ^ 
1 from amino acid residue positions 1^120, and are 
25 present in the amino terminal portion of the putative 
envelope protein shown in Figure 1 from residue 
positions 121-326. ^ 

The present invention contemplates a DNA segment 
encoding a NANBV structural protein that comprises a 
30 NANBV structural antigen, preferably capsid antigen 1 

A particularly preferred capsid antigen has an amino 
acid residue sequence represented by Figure 1 from 
residue 1 to residue 74. Preferably the DNA segment 
includes the nucleotide base sequence represented by 

Figure 1 from base position 1 to base postion 222, 

n 
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Also contemplated is a recombinant DNA molecule 
comprising a vector, preferably an expression vector, 
operatively linked to a DNA segment of the present 
^invention. A preferred recombinant DNA molecule is 
5 pGEX-3X-690 : 691, pGEX-3X-690 : 694 , pGEX-3X~69 3 ; 69 1 , 

PGEX-3X-15 : 17 , pGEX-3X-15 : 18 , or pGEX-2T-15 : 17 . 

A NANBV structural protein is contemplated that 
comprises an amino acid residue sequence that defines 
a NANBV structural antigen, preferably a capsid 
10 antigen, and more preferably one that includes the 
amino acid residue sequence shown in Figure 1 from 
residue 1 to residue 74. Fusion proteins comprised of 
a NANBV structural protein of this invention are also 
contemplated. 

15 Further contemplated is a culture of cells 

transformed with a recombinant DNA molecule of this 
invention and methods of producing a NANBV structural 
protein of this invention using the culture. 

Also contemplated is a composition comprising 
20 NANBV structural protein. The composition is 

preferably characterized as being essentially free of 
(a) procaryotic antigens, and (b) other NANBV-related 
proteins. 

Still further contemplated is a diagnostic system 
25 in kit form comprising, in an amount sufficient to 

perform at least one assay, a NANBV structural protein 
composition of this invention, as a separately 
packaged reagent. 

In another embodiment, the present invention 

30 contemplates a diagnostic system, in kit form, 
comprising a fusion protein of this invention. 
Preferably, the diagnostic system contains the fusion 
protein affixed to a solid matrix.' 

Further contemplated is a method of assaying a 
35 body fluid sample for the presence of antibodies 
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against at least one of the NANBV structural antigens 
described herein. The method comprises forming an 
immunoreaction admixture by admixing (contacting) the 
body fluid sample with a fusion protein of this 
invention. The immunoreaction admixture is maintained 
for a time period sufficient for any of the antibodies 
present to immunoreact with the fusion protein to form 
an immunoreaction product, which product, when 
detected, is indicative of the presence of anti-NANBV 
structural protein antibodies. Preferably, the fusion 
protein is affixed to a solid matrix when practicing 
the method. 

In another embodiment, this invention 
contemplates a vaccine comprising an immunological ly 
effective amount of a NANBV structural protein of this 
invention in a pharmaceutically acceptable carrier. 

The vaccine is essentially free of (a) procaryotic 
antigens, and (b) other NANBV-related proteins. 

A prophylactic method for treating infection, 
which method comprises administering a vaccine of the 
present invention, is also contemplated. 

Brief Summary of the Drawings 

Figure 1 illustrates the nucleotide base sequence 
of a preferred DNA segment of the present invention 
that encodes portions of the structural proteins of 
the Hutch strain of NANBV. The base sequences are 
shown conventionally from left to right and in the 
direction of 5' terminus to 3' terminus using the 
single letter nucleotide base code (A=adenine, 
T=thymine, C=cytosine and G«guanine) with the position 
number of the first base residue in each row indicated 
to the left of the row showing the nucleotide base 
sequence. 
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The reading frame of the nucleotide sequence 
illustrated in Figure 1 is indicated by placement of 
the deduced amino acid residue sequence of the protein 
for which it codes below the nucleotide sequence such 
5 that the triple letter code for each amino acid 

residue (Table of Correspondence) is located directly 
below the three bases (codon) coding for each residue. 
The residue sequence is shown conventionally from left 
to right and in the direction of amino terminus to 
10 carboxy terminus. The position number for the last 
amino acid residue in each row is indicated to the 
right of the row showing the amino acid residue 
sequence. 

Figure 2 illustrates the structure of a preferred 
15 fusion protein comprised of- an amino-terminal 

polypeptide portion corresponding to residues 1-221 of 
glutathione-S-transf erase, an intermediate polypeptide 
portion corresponding to residues 222-225 and defining 
a cleavage site for the protease Factor Xa, a linker 
20 portion corresponding to residues 226-234, a carboxy- 

"T terminal polypeptide portion corresponding to residues 
5 > 235-308 defining a NANBV capsid antigen, and a 
carboxy-terminal linker portion corresponding to 
residues 309-315. Figure 2 also illustrates the 
25 nucleotide base sequence of a DNA segment that encodes 

the fusion protein illustrated therein. The 
nomenclature and presentation of sequence information 
is as described in Figure 1. 

3 0 Detailed Description of the Invention 

A. Definitions 

Amino Acid; All amino acid residues identified 
herein are in the natural L-configuration. In keeping 
with standard polypeptide nomenclature, J. Biol. 

35 Chem. , 243:3557-59, (1969), abbreviations for amino 
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acid residues are as shown in the following Table of 
Correspondence : 

TABLE OF CORRESPONDENCE 





SYMBOL 




AMINO ACID 


5 


1-Letter 3- 


-Letter 






Y 


Tyr 


L-tyrosine 




G 


Gly 


glycine 




F 


Phe 


L-phenylalanine 




M 


Met 


L-methionine 


10 


A 


Ala 


L-alanine 




S 


Ser 


L-serine 




I 


He 


L-isoleucine 




L 


Leu 


L-leucine 




T 


Thr 


L-threonine 


15 


V 


Val . 


L-valine 




P 


Pro 


L-proline 




K 


Lys 


L-lysine 




H 


His 


L-histidine 




Q 


Gin 


L-glutamine 


20 


E 


Glu 


L-glutamic acid 




W 


Trp 


L-tryptophan 




R 


Arg 


L-arginine 




D 


Asp 


L-aspartic acid 




N 


Asn 


L-asparagine 


25 


C 


Cys 


L-cysteine 



It should be noted that all amino acid residue 
sequences, typically referred to herein as "residue 
sequences", are represented herein by formulae whose-": 
30 left to right orientation is in the conventional 
direction of amino-terminus to carboxy-terminus . 

Antigen : A polypeptide or protein that is 

able to specifically bind to (immunoreact with) an 
antibody and form an immunoreaction product 
35 (immunocomplex) . The site on the antigen with which 







the antibody binds is referred to as an antigenic 
determinant or epitope. 

Nucleotide : a monomeric unit of DNA or RNA 
consisting of a sugar moiety (pentose), a phosphate, 
and a nitrogenous heterocyclic base. The base is 
linked to the sugar moiety via the glycosidic carbon 
(1' carbon of the pentose) and that combination of 
base and sugar is a nucleoside. When the nucleoside 
contains a phosphate group bonded to the 3' or 5' 
position of the pentose it is referred to as a 
nucleotide. A sequence of operatively linked 
nucleotides is typically referred to herein as a "base 
sequence", and is represented herein by a formula 
whose left to right orientation is in the conventional 
direction of 5 '-terminus to 3 '-terminus. 

Base Pair (bp) : A partnership of adenine (A) 
with thymine (T) , or of cytosine (C) with guanine (G) 
in a double stranded DNA molecule. 

B. DNA Segments 

In living organisms, the amino acid residue 
sequence of a protein or polypeptide is directly 
related via the genetic code to the deoxyribonucleic 
acid (DNA) sequence of the structural gene that codes 
for the protein. Thus, a structural gene. can be 
defined in terms of the amino acid residue sequence, 
i.e., protein or polypeptide, for which it codes. 

An important and well known feature of the 
genetic code is its redundancy. That is, for most 'of 
the amino acids used to make proteins ,. more than one 
coding nucleotide triplet (codon) can code for or 
designate a particular amino acid residue. Therefore, 
a number of different nucleotide sequences may code 
for a particular amino acid residue sequence. Such 
nucleotide sequences are considered functionally 
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equivalent since they can result in the production of 
the same amino acid residue sequence in all organisms. 
Occasionally, a methylated variant of a purine or 
pyrimidine may be incorporated into a given nucleotide 
sequence. However, such methylations do not affect 
the coding relationship in any way. 

In one embodiment the present invention 
contemplates an isolated DNA segment that comprises a 
nucleotide base sequence that encodes a NANBV 
structural protein comprising a NANBV structural 
antigen such as a capsid antigen, an envelope antigen, 
or both. Preferably, the structural antigen is 
immunological ly related to the Hutch strain of NANBV. 

More preferably, the encoded NANBV 
structural antigen has an amino acid residue sequence 
that corresponds, and preferably is identical, to the 
amino acid residue sequence shown in Figure 1. 

In one embodiment, the putative capsid 
antigen includes an amino acid residue sequence shown 
in Figure 1 from residue 1 to residue 74. In another 
embodiment, the capsid antigen includes the sequence 
shown in Figure 1 from residue 69 to residue 120. 

In another embodiment, the putative envelope 
antigen includes an amino acid residue sequence shown 
in Figure 1 from residue 121 to residue 176 or from 
residue 121 to residue 326. 

Preferred DNA segments include a base 
sequence represented by the base sequence shown in 

Figure 1 from base position 1 to base position 222, 

from base position 205 to base position 360, from base 
position 361 to base postion 528, or from base 
position 361 to base position 978. 

In preferred embodiments, the length of the 
nucleotide base sequence is no more than about 3,000 




bases, preferably no more than about 1,000, and more 
preferably no more than about 300 bases. 

The amino acid residue sequence of a 
particularly preferred NANBV structural protein is 
^hown in Figure 2 from residue 1 to residue 316. 

A purified DNA segment of this invention is 
substantially free of other nucleic acids that do not 
contain the nucleotide base sequences specified herein 
for a DNA segment of this invention, whether the DNA 
segment is present in the form of a composition 
containing the purified DNA segment, or as a solution 
suspension or particulate formulation. By 
substantially free is means that the DNA segment is 
present as at least 10% of the total nucleic acid 
present by weight, preferably greater than 50%, and 
more preferably greater than 90% of the total nucleic 
acid by weight. 

In another embodiment, a DNA segment of this 
invention contains a nucleotide base sequence that 
defines a structural gene capable of expressing a 
fusion protein. The phrase ''fusion protein" refers to 
a protein having a polypeptide portion operatively 
linked by a peptide bond to a second polypeptide 
portion defining a NANBV structural antigen as 
disclosed herein. 

A preferred first polypeptide portion has an 
amino acid residue sequence corresponding to a 
sequence as shown in Figure 2 from about residue 1 to 
about residue 221, and is derived from the protein 
glutathione-S-tranf erase (GST) . . 

A preferred second polypeptide portion 
defining a NANBV structural antigen. in a fusion 
protein includes an amino acid residue sequence 
represented by the sequence shown in Figure 1 from 
residue 1 to residue 74, from residue 69 to residue 
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120, from residue 121 to residue 176, or from residue 
121 to residue 326. 

In one embodiment, a fusion protein can 
contain more than one polypeptide portion defining a 
5 NANBV structural antigen, as for example the 

combination of two polypeptide portions representing 
different sructural antigens as shown by the sequence 
shown in Figure 1 from residue 1 to residue 120, or in 
Figure 1 from residue 1 to residue 326. 

10 In particularly preferred embodiments, that 

portion of a fusion protein encoding DNA segment of 
this invention that codes for the polypeptide portion 
defining a NANBV capsid antigen includes a nucleotide 
base sequence corresponding to a sequence that codes 
15 for an amino acid residue sequence as shown in Figure 

1 from residue 1 to residue 74, and more preferably 
includes a nucleotide base sequence corresponding tp a 
base sequence as shown in Figure 1 from base 1 to base 
222 . 

20 In another embodiment, that portion of a 

fusion protein encoding DNA segment of this invention 
that codes for the polypeptide portion defining a 
NANBV envelope antigen includes a nucleotide base 
sequence corresponding to a sequence that codes for an 
25 amino acid residue sequence as shown in Figure 1 from 

residue 121 to residue 176 or from residue 121 to 
residue 326, and more preferably includes a nucleotide 
base segment corresponding in base sequence to the 
sequence shown in Figure 1 from base 361 to base 528 

30 or from base 361 to base 978, respectively. - 

A particularly preferred fusion protein 
encoding DNA segment of this invention has a 
nucleotide base sequence corresponding to the sequence 
shown in Figure 2 from base 1 to base 945. 
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In preferred embodiments, a DNA segment of 
\ the present invention is bound to a complimentary DNA 
segment, thereby forming a double stranded DNA 
segment. In addition, it should be noted that a 
5 double stranded DNA segment of this invention 

preferably has a single stranded cohesive tail at one 
or both of its termini. 

A DNA segment of the present invention can 
easily be prepared from isolated virus obtained from 
10 the blood of a NANBV- infected individual such as 

described herein or can be synthesized by chemical 
techniques, for example, the phosphotriester method of 
Matteucci et al., J. Am. Chem. Soc. . 103:3185 (1981). 
(The disclosures of the art- cited herein are 
15 incorporated herein by reference.) Of course, by 

chemically synthesizing the structural gene portion, 
any desired modifications can be made simply by 
substituting the appropriate bases for those encoding 
a native amino acid residue. However, DNA segments 
20 including sequences identical to a segment shown in 

Figures 1 or 2 are preferred. 

In addition, a DNA segment can be prepared 
by first synthesizing oligonucleonucleotides that 
correspond to portions of the DNA segment, which 
25 oligonucleotides are then assembled by hybridization 

and ligation into a complete DNA segment. Such methods 
are also well known in the art. See for example, 
Paterson et al., Cell , 48:441-452 (1987); and Lindley 

et al., Proc.Natl. Acad, Sci. . 85:9199-9203 (1988)„,- 

30 where a recombinant peptide, neutrophil -activated 
factor, was produced from the expression of a 
chemically synthesized gene in E. coli . 

C. Recombinant DNA Molecules 
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The present invention further contemplates a 
recombinant DNA (rDNA) that includes a DNA segment of 
the present invention operatively linked to a vector. 

A preferred rDNA of the present invention is 
5 characterized as being capable of directly expressing, 

. in a compatible host, a NANBV structural protein or 

' N ♦ , V~ 

fusion protein of this invention. Prefered DNA 

a 

segments for use in a rDNA are those described herein 
above . 

10 By "directly expressing" is meant that the 

mature polypeptide chain of the protein is formed by 
translation alone as opposed to proteolytic cleavage 
of two' or more terminal amino acid residues from a 
larger translated precursor .protein. Preferred rDNAs 
15 of the present invention are the plasmids pGEX-3X- 

690:694 , pGEX-3X-693 : 691 , pGEX-3X-690 : 691 , pGEX-3X- 
15:17, pGEX-3x-15 : 18 , and pGEX-2T-15 : 17 described in 
Example 1. 

A recombinant DNA molecule of the present 
20 invention can be produced by operatively linking a 
vector to a DNA segment of the present invention. 
Exemplary rDNA molecules and the methods for their 
preparation are described in Example 1. 

As used herein, the term "vector" refers to 
25 a DNA molecule capable of autonomous replication in a 

cell and to which another DNA segment can be 
operatively linked so as to bring about replication of 
the attached segment. Typical vectors are plasmids, 
bacteriophage and the like. Vectors capable of 
30 directing the expression of a NANBV structural protein 

or fusion protein are referred to herein as 
"expression vectors". Thus, a recombinant DNA 
molecule (rDNA) is a hybrid DNA molecule comprising at 
least two nucleotide sequences not normally found 
35 together in nature. 
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The choice of vector to which a DNA segment 
of the present invention is operatively linked depends 
directly, as is well known in the art, on the 
functional properties desired, e.g., protein 
expression, and the host cell to be transformed, these 
being limitations inherent in the art of constructing 
recombinant DNA molecules. However, a vector 
contemplated by the present invention is at least 
capable of directing the replication, and preferably 
also expression, of the recombinant or fusion protein 
structural gene included in DNA segments to which it 
is operatively linked. 

In preferred embodiments, a vector 
contemplated by the present invention includes a 
procaryotic replicon (ori), i.e., a DNA sequence 
having the ability to direct autonomous replication 
and maintenance of the recombinant DNA molecule 
extrachromosomally in a procaryotic host cell, such as 
a bacterial host cell, transformed therewith. Such 
repl icons are well known in the art. In addition, 
those embodiments that include a procaryotic replicon 
also typically include a gene whose expression confers 
drug resistance to a bacterial host transformed 
therewith. Typical bacterial drug resistance genes 
for use in these vectors are those that confer 
resistance to ampicillin or tetracycline. Typical of 
such vector plasmids are pUC8, pUC9 , pBR322 and pBR329 
available from Biorad Laboratories,. (Richmond, CA) . 

Those vectors that include a procaryotic 

replicon can also include a procaryotic promoter 

capable of directing the expression (transcription and 
translation) of the gene encoding a NANBV structural , 
protein or fusion protein in a bacterial host cell, 
such as E . coli , transformed therewith. A promoter is 
an expression control element formed by a DNA sequence 




that permits binding of RNA polymerase and 
transcription to occur. Promoter sequences compatible 
with bacterial hosts are typically provided in plasmid 
vectors containing convenient restriction sites for 
insertion of a DNA segment of the present invention. 

A typical vector is pPL-lambda available from 
Pharmacia, (Piscataway, N.J.). 

Vector plasmids having a bacterial promoter 
that is inducible with IPTG are the pTTQ plasmids 
available from Amersham (Arlington Heights, IL) , and 
the pKK223 -3 plasmid available from Pharmacia. 
Additional expression vectors for producing in 
procaryotes a cloned gene product in the form of a 
fusion protein are well known and commercially 
available. 

Although the expression vectors pGEX-3X and 
pGEX-2T have been used as exemplary in producing the 
fusion proteins described herein, other functionally 
equivalent expression vectors can be used. 

Functionally equivalent vectors contain an expression 
promoter that is inducible by IPTG for fusion protein 
expression in E. coli , and a configuration such that 
upon insertion of the DNA segment into the vector a 
fusion protein is produced, X, commercially available 
vectors functionally equivalent to pGEX-3X and pGEX-2T 
is the pGEMEX-1 plasmid vector from Promega (Madison, 
WI) that produces a fusion between the amino terminal 
portion of the T7 gene 10 protein and the cloned 
insert geney and the pGEX-3X and pGEX-2T plasmids from 
Pharmacia that produce a fusion with the enzyme 
gluthathione-s-transferase (GST) . 

The construction and use of the pGEX-3X and 
pGEX-2T vectors have been described by Smith et al . , 
Gene, 67:31-40 (1988), which reference is hereby 
incorporated by reference. 




In particularly preferred embodiments, a 
fusion protein contains a GST derived polypeptide- 
portion as an added functional domain operatively 
linked to a NANBV structural antigen of this 
invention. Any inducible promoter drive vector, such 
as the vectors pTTQ, pKK223-3, pGEX-3X or pGEX-2T 
described above and the like, can be used to express a 
GST-NANBV structural protein, referred to herein as a 
GST; NANBV fusion protein. Thus, although the pGEX-3X 
and pGEX-2T vectors are described as exemplary, the 
DNA molecules of this invention are not to be 
construed as limited to these vectors, because the 
invention in one embodiment is directed to an rDNA for 

n 

expression^ protein having NANBV structural antigens 
fused to GST and not drawn to the vector per se. 

A variety of methods have been developed to 
operatively link DNA segments to vectors via 
complementary cohesive termini. For instance, 
complementary homopolymer tracts can be added to the 
DNA segment to be inserted and to the vector DNA. The 
vector and DNA segment are then joined by hydrogen 
bonding between the complementary homopolymeric tails 
to form recombinant DNA molecules. 

Synthetic linkers containing one or more 
restriction sites provide an alternative method of 
joining the DNA segment to vectors. A DNA segment 
generated by endonuclease restriction digestion is 

treated with bacteriophage T4 DNA polymerase or 

coli DNA polymerase I, enzymes that remove protruding, 
3', single-stranded termini with their 3 '-5' 
exonucleolytic activities and fill in recessed 3 ' ends 
with their polymerizing activities. The combination 
of these activities therefore generates blunt-ended 
DNA segments. The blunt-ended segments are then 
incubated with a large molar excess of linker 
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molecules in the presence of an enzyme that is able to 
catalyze the ligation of blunt-ended DNA molecules, 
such as bacteriophage T4 DNA ligase. Thus, the 
products of the reaction are DNA segments carrying 
5 polymeric linker sequences at their ends. These DNA 
segments are then cleaved with the appropriate 
restriction enzyme and ligated to an expression vector 
that has been cleaved with an enzyme that produces 
termini compatible with those of the DNA segment. 

10 Synthetic linkers containing a variety of 

restriction endonuclease sites are commercially 
available from a number of sources including 
International Biotechnologies, Inc., New Haven, CN. 

Also contemplated' by the present invention 
15 are RNA equivalents of the above described recombinant 

DNA molecules.. 

D. Transformed Cells and Cultures 

The present invention also relates to a 
procaryotic host cell transformed with a recombinant 
20 DNA molecule of the present invention. Preferred rDNA 

molecules for use in a transformed cell are those 
described herein above and preferably are rDNA's 
capable of expressing a recombinant or fusion protein. 
Specific preferred embodiments of transformed cells 
25 are those which contain an rDNA molecule having one of 

the preferred DNA segments described herein above, and 
particularly cells transformed with the rDNA plasmid 
pGEX-3X-690 ; 694 , pGEX-3X-693 : 691, pGEX-3X-690 : 691 , 

PGEX-3X-15: 17, pGEX-3X-15 : 18 or pGEX-2T-15 ; 17 

30 Bacterial cells are preferred procaryotic 

host cells and typically are a strain of E. coli . such 
as, for example, the E, coli strain DH5 available from 
Bethesda Research Laboratories, Inc., Bethesda, MD. 
Transformation of appropriate cell hosts with a 
35 recombinant DNA molecule of the present invention is 







accomplished by well known methods that typically 
depend on the type of vector used. With regard to 
transformation of procaryotic host cells, see, for 
example, Cohen et al., Proc. Natl. Acad. Sci. USA f 
69:2110 (1972); and Maniatis et al., Molecular 

Cloning,, A__ Laboratory Manual . 2nd Ed., ,Cold Spring 

Harbor Laboratory, Cold Spring Harbor, NY (1989) . 

Successfully transformed cells, i.e., cells 
that contain a recombinant DNA molecule of the present 
invention, can be identified by well known techniques. 
For example, cells resulting from the introduction of 
an rDNA of the present invention can be isolated as 
single colonies. Cells from, those colonies can be 
harvested, lysed and their DNA content examined for 
the presence of the rDNA using a method such as that 
described by Southern, J. Mol. Biol. , 98:503 (1975) or 
Berent etal., Biotech. . 3:208 (1985). 

In addition to directly assaying for the 
presence of rDNA, cells transformed with the 
appropriate rDNA can be identified by well known 
immunological methods when the rDNA is capable of 
directing the expression of a NANBV structural 
protein. For example, cells successfully transformed 
with an expression vector of this invention produce 
proteins displaying NANBV structural protein 
antigenicity. Samples of cells suspected of being 
transformed are harvested and assayed for the presence 
of a NANBV structural antigen using antibodies 

specific for that antigen, such antibodies being 

described further herein. 

Thus, in addition to the transformed host ’ 
cells themselves, the present invention also 
contemplates a culture of those cells, preferably a 
monoclonal (clonally homogeneous) culture, or a 
culture derived from a monoclonal culture, in a 




nutrient medium. Preferably, the culture also 
contains a protein displaying NANBV structural protein 
antigenicity. 

Nutrient media useful for culturing 
transformed host cells are well known in the art and 
can be obtained from several commercial sources. 

E. Methods for .Producing NANBV structural 
proteins and Fusion Proteins 

Another aspect of the present invention 
pertains to a method for producing recombinant 
proteins and fusion proteins of this invention. 

The present method entails initiating a 
culture comprising a nutrient medium containing host 
cells, preferably E. coli cells, transformed with a 
recombinant DNA molecule of the present invention that 
is capable of expressing a NANBV structural protein or 
a. fusion protein. The culture is maintained for a 
time period sufficient for the transformed cells to 
express the NANBV structural protein or fusion 
protein. The expressed protein is then recovered from 
the culture. 

Expression vectors and expression vector 
culturing conditions for producing NANBV structural 
proteins are generally well known in the art. Such 
vectors and culturing conditions can be altered 
without affecting the spirit of the present invention. 
However, preferred are the vectors designed 
specifically for the production of proteins not 

normally found in the host cell used to express a ~ 

NANBV structural protein. Exemplary are the vectors 
that contain inducible promoters for directing the 1 
expression of DNA segments that encode the NANBV 
structural protein. Vectors with promoters inducible 
by IPTG are also well known. See for example plasmids 




t -21- 



pTTQ and pKK223-3 available from Amersham and 
Pharmacia respectively. Particularly preferred are 
the promoters inducible by IPTG present in the pGEX 
vectors pGEX-3X and pGEX-2T described herein. 

Using vectors with inducible promoters, 
expression of NANBV structural proteins requires an 
induction phase at the beginning of the above 
described maintanance step for expressing the protein, 
as is known and described in detail in Example 2. 

Methods for recovering an expressed protein 
from a culture are well known in the art and include 
fractionation of the protein-containing portion of 
the culture using well known biochemical techniques. 
For instance, the methods of gel filtration, gel 
chromatography , ultrafiltration , electrophoresis , ion 
exchange, affinity chromatography and the like, such 
as are known for protein fractionations, can be used 
to isolate the expressed proteins found in the 
culture. In addition, immunochemical methods, such as 
immunoaf f inity , immunoadsorption and the like can be 
performed using well known methods. 

Particularly preferred are isolation methods 
that utilize the presence of the polypeptide portion 
defining glutathione-S-transferase (GST) as a means to 
separate the fusion protein from complex mixtures of 
protein. Affinity adsorption of a GST-containing 
fusion protein to a solid phase containing glutathione 
affixed thereto can be accomplished as described by 
Smith et al., Gene , 67:31 (1988). Alternatively, the.. 
GST-containing polypeptide portion of the fusion 
protein can be separated from the NANBV structural 
antigen by selective cleavage of the fusion protein at 
the factor Xa cleavage* site, according to the methods 
of Smith et al.. Gene , 67:31 (1988). Exemplary 
isolation methods are described in Examples 5 and 6. 
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In addition to its preparation by the use of 
a rDNA expression vector, a NANBV structural protein 
comprising a NANBV structural antigen can be prepared 
in the form of a synthetic polypeptide. Polypeptides 
5 can be synthesized by any of the techniques that are 
known to those skilled in the polypeptide art. 
Synthetic chemistry techniques, such as a solid-phase 
Merrif ield-type synthesis, are preferred for reasons 
of purity, antigenic specificity, freedom from 
10 undesired side products, ease of production and the 

like, and can be carried out according to the methods 
described in Merrifield et al., J. Am. Chem. Soc. . 
85:2149-2154 (1963) and Houghten et al., Int. J. Pent. 
Prot, Res. , 16:311-320 (1980). An excellent summary 
15 of the many techniques available can be found in J.M. 

Steward and J.D. Young, "Solid Phase Peptide 
Synthesis", W.H. Freeman Co. , San Francisco, 1969; M. 
Bodanszky, et al., "Peptide Synthesis", John Wiley & 
Sons, Second Edition, 1976; and J. Meienhofer, 

20 "Hormonal Proteins and Peptides", Vol. 2, p. 46, 
Academic Press (New York) , 198^ for solid phase 
peptide synthesis, and E. Schroder and K. Kubke, "The 
peptides", Vol. 1, Academic Press (New York), 1965^ for 
classical solution synthesis, each of which is 
25 incorporated herein by reference. 

F. NANBV structural protein and Fusion 
Protein Compositions 

In another embodiment, the present invention 
30 contemplates a composition containing an isolated 

NANBV structural protein comprising an amino acid 

residue sequence that defines a NANBV structural 
antigen of this invention. 

By isolated is meant that a NANBV structural 
35 protein of this invention is present in a composition 
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as a major protein constituent, typically in amounts 
greater that 10% of the total protein in the 
composition, but preferably is greater than 90% of the 
total protein in the composition. 

5 ' A NANBV structural antigen, as used herein, 

is a structural protein coded by the genome of NANBV 
and has the properties of an antigen as defined 
herein, namely, to be able to immunoreact specifically 
with an antibody. NANBV structural proteins have been 
10 tentatively designated as capsid and envelope, and 

have been partially characterized as described herein 
to contain the NANBV structural antigens capsid and 
envelope, respectively. 

NANBV capsid antigen comprises an amino acid 
15 residue sequence that is immunologically related in 

sequence to the putative Hutch strain NANBV capsid 
antigen, whose sequence is shown in Figure 1 from 
residue 1 to residue 120. 

NANBV envelope. antigen comprises an amino 
20 acid residue sequence that is immunologically related 

in sequence to the putative Hutch strain NANBV . 
envelope antigen, a portion of whose sequence is shown 
in. Figure 1 from residue in 121 to residue 326. 

By "immunologically related" is meant that 
25 sufficient homology in amino acid sequence is present 

in the two protein sequences being compared that 
antibodies specific for one protein immunoreact 
(crossreact) with the other protein. Immunological 
crossreactivity can be measured by methods well known 

30 including the immunoassay methods described herein'. 

As used herein, the phrase "recombinant 
protein" refers to a protein of at least 20 amino aciti 
residues in length , and preferably at least 50 
residues, that includes an amino acid residue sequence 
that corresponds, and preferably is identical, to a 
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portion of the NANBV structural protein shown in 
Figure 1. 

In one embodiment a NANBV structural protein 
includes an amino acid residue sequence that is 
5 immuno logically related to, and preferably is 

identical to, the sequence shown in Figure 1 from 
residue 1 to residue 74. This NANBV structural 
protein is particularly preferred for use in 
diagnostic methods and systems because the capsid 
10 antigen contained therein was demonstrated herein to 
be particularly useful in detecting acute NANBV 
infection.. Related NANBV structural proteins include 
a sequence shown in Figure l'from residue 1 to residue 
120, from residue 1 to residue 176, and from residue 1 
15 to residue 315. Exemplary are the proteins described 

herein having a sequence shown in Figure 2 from 
residue 1 to residue 316, or having the sequence of 
the expressed protein coded for by the rDNA plasmid 
pGEX-3X-690 : 691 . 

20 In another embodiment a NANBV structural 

protein includes an amino acid residue sequence that 
is immunologically related to, and preferably is 
identical to, the sequence shown in Figure 1 from 
residue 69 to residue 120. An exemplary NANBV 
25 structural protein has the sequence of the expressed 

protein coded for by the rDNA plasmid pGEX-3X-693 : 691 . 

Additional NANBV structural proteins 
containing NANBV envelope antigen are contemplated 
that include an amino acid residue sequence that is 
30 immunologically related to, and preferably is 

identical to, the sequence shown in Figure 1 from 
residue 121 to residue 176. Exemplary are the 
proteins having a sequence of the expressed protein 
coded for by one of the rDNA plasmids pGEX“3X-15 : 17 , 

35 pGEX-3X-15 : 18 and pGEX-2T“15 : 17 . 
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In preferred embodiments a NANBV structural 
protein is essentially free of both procaryotic 
antigens (i.e., host cell-specific antigens) and other 
NANBV-related proteins. By "essentially free" is 
meant that the ratio of NANBV structural antigen to 
either procaryotic antigen or other NANBV-related 
protein is at least 10:1, preferably is 100:1, and 
more preferably is 200:1. 

The presence and amount of contaminating 
protein in a NANBV structural protein preparation can 
be determined by well known methods. Preferably, a 
sample of the composition is subjected to sodium 
dodecyl sulfate-polyacrylamide gel electrophoresis 
(SDS-PAGE) to separate the NANBV structural protein 
from any protein contaminants present. The ratio of 
the amounts of the proteins present in the sample is 
then determined by densitometric soft laser scanning, 
as is well known in the art. See Guilian etal., 

Anal. Biochem. . 129:277-287 (1983). 

A NANBV structural protein can be prepared 
as an isolated protein, and more preferably 
essentially free of procaryotic antigens or NANBV non- 
structural antigens by the methods disclosed herein 
for producing NANBV structural proteins. Particularly 
preferred are methods which rely on the properties of 
a polypeptide region of a fusion protein, which region 
is present in the fusion protein to facilitate 
separation of the fusion protein from host cell 
proteins on the basis of affinity. Exemplary is the 
GST-containing fusion protein shown in Figure 2 
wherein the GST polypeptide region provides the fusion 
protein (with a functional domain) having an affinity 
to bind to the normal substrate for GST, namely 
glutathione. The purification of a fusion protein 
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having a GST polypeptide region is described further 
herein. 

In a related embodiment, a composition 
comprising an isolated fusion protein is also 
5 contemplated by the present invention that comprises a 
NANBV structural protein of this invention operatively 
linked at one or both termini to another polypeptide 
by a peptide bond. The added polypeptide can be any 
polypeptide designed to increase the functional 
10 domains present on the fusion protein. The added 

functional domains are included to provide additional 
immunogenic epitopes, to add mass to the fusion 
protein, to alter the solubility of the fusion 
protein, to provide a means for affinity-based 
15 isolation of the fusion protein, and the like. 

Exemplary added functional domains are the Thrombin or 
Factor Xa specific cleavage sites provided when a 
subject fusion protein is produced in. the vector pGEX- 
3X or pGEX-2T , respectively, as described herein. An 
20 additional exemplary domain is the GST-derived protein 

domain that allows rapid isolation using affinity 
chromatography to a solid phase containing glutathione 
affixed thereto. 

A fusion protein of the present invention 
25 includes an amino acid residue sequence corresponding 

from its amino-terminus to its carboxy-terrainus to the 
amino acid residue sequence shown in Figure 1 from 
residue l to residue 74, from residue 69 to residue 
120, from residue 121 to residue 176, or from residue 
30 121 to residue 326. A preferred fusion protein has^a.-. 

sequence corresponding to, and more preferably 
identical to, the residue sequence in Figure 2 from 
residue 1 to residue 315. Other preferred fusion 
proteins are defined by the amino acid residue 
35 sequence of the expressed protein coding sequence 
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present in the rDNA plasmids pGEX-3X-690: 691, pGEX-3X- 
693:691, pGEX-3X-15 : 17 , pGEX-3X-15 : 18 and pGEX-2T- 
15:17. 

The phrase "fusion protein", when used 
5 herein refers to an isolated protein as it was defined 

for a NANBV structural protein of this invention. 

Thus an isolated fusion protein is a composition 
having a fusion protein of this invention in amounts 
greater than 10 percent of the total protein in the 
10 composition, and preferably greater than 90 percent of 
the total protein in the composition. 

A preferred fusion protein is a heterologous 
fusion protein, that is, a fusion protein that 
contains a polypeptide portion derived from a protein 
15 originating in a heterologous species of virus, 

organism, pathogen or animal, ie, a non-NANBV protein. 
Preferably a heterologous fusion protein contains a 
non-NANBV polypeptide portion that is not 
immunologically related to a NANBV structural antigen 
20 of this invention. 

In one embodiment, a fusion protein contains 
a functional domain that provides an immunogenic or 
antigenic epitope other than the NANBV structural 
antigen defined herein and is preferably derived from 
25 a separate pathogen, or from several pathogens. The 
functional domain is immunogenic where that domain is 
present to form a polyvalent vaccine or immunogen for 
the purpose of inducing antibodies immunoreactive with 

both NANBV structural protein and a second pathogen. 

30 The functional domain is antigenic where that domain 

is present to form a polyvalent antigen for use in 
diagnostic systems and methods for detecting at least 
two species of antibodies. 

Of particular interest in this embodiment 
35 are fusion proteins designed to include a functional • 
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domain that is derived from other hepatitis-causing 
viruses, such as Hepatitis B virus, and Hepatitis A 
virus. These viruses have been well characterized to 
contain antigenic determinants and immunogenic 
determinants suitable for use in the fusion protein of 
this invention, and provide the advantage of 
multipurpose biochemical reagents in both diagnostic 
and vaccine applications. Additionally, the included 
functional domain can contain amino acid sequences 
from other pathogens, preferably those which may also 
infect individuals with NANBV hepatitis, such as HIV, 

Preferred NANBV structural proteins or 
fusion proteins comprising a NANBV structural antigen 
of the present invention are in non-reduced form, 
i.e., are substantially free of sulfhydryl groups 
because of intramolecular Cys-Cys bonding. 

In preferred compositions, the NANBV 
structural protein or fusion protein as described 
herein, is present, for example, in liquid 
compositions such as sterile suspensions or solutions, 
or as isotonic preparations containing suitable 
preservatives. 

One such composition useful for inducing 
anti-NANBV structural protein antibodies in a mammal 
is referred to as a vaccine and contains a NANBV 
structural protein or fusion protein of this 
invention. 



G. Vaccines 

1. Introduction 
The word "vaccine" in its various 
grammatical forms is used herein to describe a type of 
inoculum containing one or more NANBV structural 
antigens of this invention as an active ingredient 
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that is used to induce active immunity in a host 
mammal against NANBV . 

A vaccine comprises, as an active 
immunogenic ingredient, a NANBV structural protein or 
5 fusion protein of this invention. 

Because a vaccine is typically designed to 
induce specific antibodies, it is preferred that a 
vaccine contain a NANBV structural protein comprised 
of only NANBV structural antigens and not other 
10 functional domains as described for a fusion protein. 

Thus a preferred vaccine contains a NANBV structural 
protein of this invention that includes an amino acid 
residue sequence shown in Figure 1 from residue 1 to 
residue 74, from residue 69 to residue 120, from 
15 residue 121 to residue 176, or from residue 121 to 

residue 326. Particularly preferred as an active 
ingredient in a vaccine is a NANBV structural protein 
having the amino acid residue sequence shown in Figure 
1 from residue 1 to residue 74, from residue 1 to 
20 residue 120, or shown in Figure 2 from residue 226 to 

residue 315. 

Alternatively, a polyvalent vaccine is 
contemplated that comprises a fusion protein that has 
two immunogenic functional domains and is useful to 
25 induce two classes of antibodies each specific for a 

different antigen? namely a first NANBV structural 
antigen as described herein, and a second antigen 
present on a distinct pathogen. Preferred second 
antigens are derived from pathogens that are typically 
30 found in association with NANBV-infected patients, 

namely Hepatitis B Virus, Human Immunodeficiency Virus 
(HIV) and the like. 

2 . Preparation 
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The preparation of a vaccine that contains 
a protein or polypeptide as an active ingredient is 
well understood in the art. Typically, such vaccines 
are prepared as injectables, either as liquid 
5 .solutions or suspensions? solid forms suitable for 
solution in, or suspension in, liquid prior to 
injection may also be prepared. The preparation can 
also be emulsified. 

The active immunogenic ingredient is 
10 dissolved, dispersed or admixed in an excipient that 

is pharmaceutically acceptable and compatible with the 
active ingredient as is well known. The phrases 
"suitable for human use" and "pharmaceutically 
acceptable" (physiologicaly tolerable) refer to 
15 molecular entities and compositions that typically do 
not produce an allergic or similar untoward reaction, 
such as gastric upset, dizziness and the like, when 
administered to a human. Suitable excipients may take 
a wide variety of forms depending on the intended use 
20 and are, for example, aqueous solutions containing 
saline, phosphate buffered saline (PBS) , dextrose, 
glycerol, ethanol, or the like and combinations 
thereof. In addition, if desired, the vaccine can 
contain minor amounts of auxiliary substances such as 
25 wetting or emulsifying agents, pH buffering agents, 

mineral oils, carriers or adjuvants which enhance the 
effectiveness of the vaccine. A preferred embodiment 
contains at least about 0.01% to about 99% of NANBV 
structural protein or fusion as an active ingredient, 

30 typically at a concentration of about 10 to 200 ug-ofv 

active ingredient per ml of excipient. 

3 . Carriers 

One or more additional amino acid residues 
35 may be added to the amino- or carboxy-termini of the 
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NANBV structural protein to assist in binding the 
protein to a carrier if not already present on the 
protein. Cysteine residues added at the amino- or 
carboxy-termini of the protein have been found to be 
■particularly useful for forming polymers via disulfide 
bonds. However, other methods well known in the art 
for preparing conjugates can also be used. Exemplary 
additional linking procedures include the use of 
Michael addition reaction products, dialdehydes such 
as glutaraldehyde , Klipstein et al., J. Infect. Pis. , 
147:318-32.6 (1983) and the like, or the use of 
carbodiimide technology as in the use of a water- 
soluble carbodiimide to form amide links to the 
carrier. 

Useful carriers are well known in the art, 
and are generally proteins themselves. Exemplary of 
such carriers are keyhole limpet hemocyanin (KLH) , 
edestin, thyroglobulin, albumins such as bovine serum 
albumin (BSA) or human serum albumin (HSA) , red blood 
cells such as sheep erthrocytes (SRBC) , tetanus 
toxoid, cholera toxoid as well as' poly amino acids 
such as poly (D-lysine; D-glutamic acid) , and the 
like. 

As is also well known in the art, it is 
often beneficial to bind a NANBV structural protein to 
its carrier by means of an intermediate, linking 
group. As noted above, glutaraldehyde is one such 
linking group. However, when cysteine is used, the 
intermediate linking group is preferably an m- 
maleimidobenxoyl N-hydroxy succinimide (MBS) . 

Additionally, MBS may be first added to the 
carrier by an ester-amide interchange reaction. 
Thereafter, the addition can be followed by addition 
of a blocked mercapto group such as thiolacetic acid 
(CH3COSH) across the maleimido-double bond. After 




cleavage of the acyl blocking group, a disulfide bond 
is formed between the deblocked . linking group 
mercaptan and the mercaptan of the cysteine residue of 
the protein. 

Other means of immunopotentiation include 
the use of liposomes and immuno-stimulating complex 
(ISCOM) particles. The unique versatility of 
liposomes lies in their size adjustability, surface 
characteristics, lipid composition and ways in which 
they can accommodate antigens. Methods to form 
liposomes are known in the art. See, for example, 
Prescott, Ed., Methods in Cell Biology . Vol ; XIV, 
Academic Press, NY (1976) p.33 et seq. In ISCOM 
particles, the cage-like matrix is composed of Quil A, 
extracted from the bark of a South American tree. A 
strong immune response is evoked by antigenic proteins 
or peptides attached by hydrophobic interaction with 
the matrix surface. 

The choice of carrier is more dependent upon 
the ultimate use of the immunogen than upon the 
determinant portion of the immunogen, and is based 
upon criteria not particularly involved in the present 
invention. For example, if an inoculum, is to be used 
in animals, a carrier that does not generate an 
untoward reaction in the particular animal should be 
selected. 

4 . Administration 

The vaccines are conventionally administered 
parenterally , by injection, for example, either 
subcutaneously or intramuscularly. Additional 
formulations which are suitable for other modes of 
administration include suppositories and, in some 
cases, oral formulations. For suppositories, 
traditional binders and carriers may include, for 




-33- 



example, polyalkylene glycols or triglycerides; such 
suppositories may be formed from mixtures containing 
the active ingredient in the range of 0.5% to 10%, 
preferably 1-2%. Oral formulations include such 
normally employed excipients as, for example, 
pharmaceutical grades of mannitol, lactose, starch, 
magnesium stearate, sodium saccharine, cellulose, 
magnesium carbonate and the like. The compositions 
take the form of solutions, suspensions, tablets, 
pills, capsules, sustained release formulations or 
powders and contain 10%-95% of active ingredient, 
preferably 25-70%. 

A NANBV structural .protein can be formulated 
into a vaccine as a neutral or salt form. 
Pharmaceutically acceptable salts, include the acid 
addition salts (formed with the free amino groups of 
the antigen) and which are formed with inorganic acids 
such as, for example, hydrochloric or phosphoric 
acids, or such organic acids as acetic, oxalic, 
tartaric, mandelic, and the like. Salts formed with 
the free carboxyl groups can also be derived from 
inorganic bases such as, for example, sodium, 
potassium, ammonium, calcium, or ferric hydroxides, 
and such organic bases as isopropylamine, 
trimethylamine, histidine, procaine, and the like. 

The vaccines are administered in a manner 
compatible with the dosage formulation, and in such 
amount as will be immunogenic and effective to induce 
an immune response. The quantity to be administered^ 
to achieve desired full protective immunity depends on 
the subject to be immunized, capacity of the subject's 
immune system to synthesize antibodies or induce cell- 
mediated response, and the degree of protection 
desired. Precise amounts of active ingredient 
required to be administered depend on the judgement of 
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the practitioner and are peculiar to each individual, 
but generally a dosage suitable for a broad population 
can be defined. Suitable dosage ranges are of the 
order of about ten micrograms (ug) to several 
milligrams (mg) , preferably about 10-500 micrograms 
and more preferably about 100 micrograms active 
ingredient for each single immunization dose for a 
human adult. Suitable regimes for initial 
administration and booster shots are also variable, 
but are typified by an initial administration followed 
in two to six week intervals by a subsequent injection 
or other administration. 

A vaccine can also include an adjuvant as 
part of the excipient. Adjuvants such as complete 
Freund's adjuvant (CFA) , incomplete Freund's adjuvant 
(IFA) for use in laboratory mammals are well known in 
the art. Pharmaceutically acceptable adjuvants such 
as alum can also be used. An exemplary vaccine thus 
comprises one ml of phosphate buffered saline (PBS) 
containing about 50 to 200 ug NANBV structural protein 
adsorbed onto about 0.5 mg to about 2.5 mg of alum, or 
to 0.1% to 1% Al(OH)3. A preferred vaccine comprises 
1 ml of PBS containing 100 ug NANBV structural protein 
adsorbed onto 2.5 mg of alum carrier. 

H. Antibody Compositions 

An antibody of the present invention is a 
composition containing antibody molecules that 
immunoreact with a NANBV structural antigen and with a 
NANBV structural protein of the present invention ~ 
(anti-NANBV structural protein antibody molecules) . A 
preferred antibody contains antibody molecules that 1 
immunoreact with an epitope present on a polypeptide 
having an amino acid residue sequence shown in Figure 
1 from residue 1 to residue 326, preferably that 
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immunoreacts with a polypeptide having the sequence 
shown in Figure 1 from residue 1 to residue 74, from 
residue 49 to residue 120, or from residue 121 to 
residue 326, 

In addition, it is preferred that anti-NANBV 
structural protein antibody molecules do not 
immunoreact with the 0100-3 antigen described herein, 
and available in the commercial assay available from 
Ortho Diagnostics, Inc. 

An antibody of the present invention is 
typically produced by immunizing a mammal with an 
inoculum containing a NANBV structural protein of this 
invention and thereby induce in the mammal antibody 
molecules having immunospecif icity for the NANBV 
structural antigens described herein. The antibody 
molecules are then collected from the mammal and 
isolated to the extent desired by well known 
techniques such as, for example, by using DEAE 
Sephadex to obtain the IgG fraction. 

To enhance the specificity of the antibody, 
the antibodies may be purified by immunoaf f inity 
chromatography using solid phase-affixed immunizing 
NANBV structural protein. The antibody is contacted 
with the solid phase-affixed NANBV structural protein 
for a period of time sufficient for the NANBV 
structural protein to immunoreact with the antibody 
molecules to form a solid phase-affixed immunocomplex. 
The bound antibodies are separated from the complex by 
standard techniques. 

The antibody so produced can be used, inter* ' 
alia , in the diagnostic methods and systems of the 
present invention to detect NANBV structural antigens • 
as described herein present in a body sample. 

The word "inoculum" in its various 
grammatical forms is used herein to describe a 




composition containing a NANBV structural antigen of 
this invention as an active ingredient used for the 
preparation of antibodies immunoreactive with NANBV 
structural antigens. 

The preparation and use of an inoculum for 
production of an antibody of this invention largely 
parallels the descriptions herein for a vaccine 
insofar as the vaccine is also designed to induce the 
production of antibodies and is exemplary of the 
preparation and use of an inoculum. A key difference 
is that the inoculum is formulated for use on an 
animal rather than a human, as is well known. 

A preferred antibody is a monoclonal 
antibody and can be used in. the same manner as 
disclosed herein for antibodies of the present 
invention. 

A monoclonal antibody is typically composed 
of antibodies produced by clones of a single cell 
called a hybridoma that secretes (produces) but one 
kind of antibody molecule. The hybridoma cell is 
formed by fusing an antibody-producing cell and a 
myeloma or other self-perpetuating cell line. The 
preparation of such antibodies were first described by 
Kohler and Milstein, Mature 256:495-497 (1975), which 
description is incorporated by reference. The 
hybridoma supernates so prepared can be screened for 
immunoreactivity with a NANBV structural antigen such 
as the NANBV structural protein used in the inoculum 
to induce the antibody-producing cell. Other methods 
of producing monoclonal antibodies, the hybridoma--’ 
cell, and hybridoma cell cultures are also well known. 

Also contemplated by this invention is the 
hybridoma cell, and cultures containing a hybridoma 
cell that produce a monoclonal antibody of this 
invention. 




It should be understood that in addition to 
the aforementioned carrier ingredients the 
pharmaceutical formulation described herein can 
include, as appropriate, one or more additional 
garrier ingredients such as diluents, buffers, 
binders, surface active agents, thickness, lubricants, 
preservatives (including antioxidants) and the like, 
and substances included for the purpose of rendering 
the formulation isotonic with the blood of the 
intended recipient. Typically, a preservative such as 
merthiolate (1-5000 of a 1% solution) is added to 
eliminate the risk of microbial contamination, even if 
sterile, techniques were employed in the manufacture of 
the vaccine. 

I. Diagnostic Systems and Methods 
1 • Diagnostic Systems 

A diagnostic system in kit form includes, in 
an amount sufficient for at least one assay according 
to the methods described herein, a NANBV structural 
protein or a fusion protein of the present invention, 
as a separately packaged reagent. Instructions for 
use of the packaged reagent are also typically 
included. 

"Instructions for use" typically include a 
tangible expression describing the reagent 
concentration or at least one assay method parameter 
such as the relative amounts of reagent and sample to 
be admixed, maintenance time periods for 
reagent/sample admixtures, temperature, buffer 
conditions and the like. 

In preferred embodiments, a diagnostic 
system of the present invention further includes a 
label or indicating means capable of signaling the 
formation of a complex containing a recombinant 
protein. 
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As used herein, the terms "label" and 
"indicating means" in their various grammatical forms 
refer to single atoms and molecules that are either 
directly or indirectly involved in the production of a 
detectable signal to indicate the presence of a 
complex. Any label or indicating means can be linked 
to or incorporated in an antibody or monoclonal 
antibody or used separately, and those atoms or 
molecules can be used alone or in conjunction with 
additional reagents. Such labels are themselves well- 
known in clinical diagnostic chemistry and constitute 
a part of this invention only insofar as they are 
utilized with otherwise novel proteins, methods and/or 
systems , 

The label can be a fluorescent labeling 
agent that chemically binds to antibodies or antigens 
without denaturing them to form a fluorochrome (dye) 
that is a useful immunof luorescent tracer. Suitable 
fluorescent labeling agents are fluorochromes such as 
fluorescein isocyanate (FIC) , fluorescein 
isothiocyanite (FITC) , 5-dimethylamine-l- 
naphthalenesulfonyl chloride (DANSC) , 
tetramethylrhodamine isothiocyanate (TRITC) , 
lissamine, rhodamine 8200 sulphonyl chloride (RB 200 
SC), a chelate-lanthanide bound (e.g., Eu, Tb, Sm) and 
the like. A description of immunofluorescence 
analysis techniques is found in DeLuca, 
"Immunofluorescence Analysis", in Antibody As a Tool , 
Marchalonis, et al,, eds,, John Wiley & Sons, Ltd., 

pp. 189-231 (1982), which is incorporated herein by y 

reference. 

In preferred embodiments, the label is an 
enzyme, such as horseradish peroxidase (HRP.) , glucose 
oxidase, alkaline phosphatase or the like. In such 
cases where the principal label is an enzyme such as 




HRP or glucose oxidase, additional reagents are 
required to visualize the fact that an antibody- 
antigen complex (immunoreactant) has formed. Such 
additional reagents for HRP include hydrogen peroxide 
and an oxidation dye precursor such as 
diaminobenzidine. An additional reagent useful with 
HRP is 2 , 2 '-azino-di-(3-ethyl-benzthiaz'oline-6- 
sulfonic acid) (ABTS) . 

Radioactive elements are also useful 
labeling agents and are used illustratively herein. 

An exemplary radiolabeling agent is a radioactive 
element that produces gamma ray emissions. Elements 
which themselves emit gamma rays, such as 124 I, 125 I, 

128* 131 Si 

I , I and Cr represent one class of gamma ray 
emission-producing radioactive element indicating 
groups. Particularly preferred is l25 I. Another group 
of useful labeling means are those elements such as 
U C, l8 F , 15 0 and 13 N which themselves emit positrons. 

The positrons so emitted produce gamma rays upon 
encounters with electrons present in the animal's 
body. Also useful is a beta emitter, such as 111 
indium, 3 H, 35 S, 14 C, or 32 P. 

Additional labels have been described in the 
art and are suitable for use in the diagnostic systems 
of this invention. For example, the specific affinity 
found between pairs of molecules can be used, one as a 
label affixed to the specific binding agent and the 
other as a means to detect the presence of the label . 
Exemplary pairs are biotin ravidin, where biotin is the 
label? and peroxidase: anti-peroxidase (PAP), where 
peroxidase is the label. 

The linking of labels, i.e., labeling 
of, polypeptides and proteins is well known in the 
art. For instance, antibody molecules produced by a 
hybridoma can be labeled by metabolic incorporation of 




s.,. 



-40- 



radioisotope-containing*. amino acids provided as a 
component in the culture medium. See, for example, 
Galfre et al., Meth. Enzvmol . . 73:3-46 (1981). The 
techniques of protein conjugation or coupling through 
5 activated functional groups are particularly 

applicable. See, for example, Aurameas, et al., 

Scand. J. Immunol . , Vol. 8 Suppl . 7:7-23 (1978), 
Rodwell et al . , Biotech. . 3:889-894 (1984), and U.S. 
Pat. No. 4,493,795. 

10 The diagnostic systems can also include, 

preferably as a separate package, a specific binding 
agent. A "specific binding agent" is a molecular 
entity capable of selectively binding a reagent 
species, which in turn is capable of reacting with a 
15 product of the present invention but is not itself a 
protein expression product of the present invention. 
Exemplary specific binding agents are antibody 
molecules such as anti-human IgG or anti-human IgM, 
complement proteins or fragments thereof, protein A, 

20 and the like. Preferably the specific binding agent 
can bind the anti-NANBV antibody to be detected when 
the antibody is present as part of an immunocomplex. 

In preferred embodiments the specific 
binding agent is labeled. However, when the 
25 diagnostic system includes a specific binding agent 

that is not labeled, the agent is typically used as an 
amplifying means or reagent. In these embodiments, 
the labeled specific binding agent is capable of 
specifically binding the amplifying means when the 
30 amplifying means is bound to a reagent species- 
containing complex. 

The diagnostic kits of the present invention 
can be used in an "ELISA" format to detect the 
presence or quantity of antibodies in a body fluid 
35 sample such as serum, plasma or saliva. "ELISA" 
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a substantially dry power, e.g. , in lyophilized form. 
Where the indicating means is an enzyme, the enzyme's 
substrate can also be provided in a separate package 
of a system. A solid support such as the before- 
5 described microtiter plate and one or more buffers can 
also be included as separately packaged elements in 
this diagnostic assay system. 

The packages discussed herein in relation to 
diagnostic systems are those customarily utilized in 
10 diagnostic systems. Such packages include glass and 
plastic (e.g., polyethylene, polypropylene and 
polycarbonate) bottles, vials, plastic and plastic- 
foil laminated envelopes and the like. 

2 . Diagnostic Methods 

15 The present invention contemplates any 

diagnostic method that results in detecting anti-NANBV 
structural protein antibodies or NANBV structural 
antigens in a body fluid sample using a NANBV 
structural protein, fusion protein or anti-NANBV 
20 structural antigen antibody of this invention as an 
immunochemical reagent to form an immunoreaction 
product whose amount relates > either directly or 
indirectly, to the amount of material to be detected 
in the sample. Those skilled in the art will 
25 understand that there are numerous well known clinical 
diagnostic chemistry procedures in which an 
immunochemical reagent of this invention can be used 
to form an immunoreaction product whose amount relates 
to the amount of specific antibody or antigen present 

30 in a body sample. • 

Various heterogenous and homogenous 
protocols, either competitive or noncompetitive, can 
be employed in performing an assay method of this 
invention. Thus, while exemplary methods are 
35 described herein, the invention is not so limited. 
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To detect the presence of anti-NANBV 
structural protein antibodies in a patient, a bodily 
fluid sample such as blood, plasma, serum, urine or 
saliva from the patient is contacted by admixture 
5 under biological assay conditions with a NANBV 

structural protein, and preferably with a fusion 
protein of the present invention, to form an 
immunoreaction admixture. The admixture is then 
maintained for a period of time sufficient to allow 
10 the formation of a NANBV structural protein-antibody 
molecule immunoreaction product (immunocomplex) . The 
presence, and preferably the amount, of complex can 
then be detected as described herein. The presence of 
the complex is indicative of anti-NANBV antibodies in 
15 the sample. 

In preferred embodiments the presence of the 
immunoreaction product formed between NANBV structural 
protein and a patient's antibodies is detected by 
using a specific binding reagent as discussed herein. 

20 For example, the immunoreaction product is first 

admixed with a labeled specific binding agent to form 
a labeling admixture. A labeled specific binding 
agent comprises a specific binding agent and a label 
as described herein. The labeling admixture is then 
25 maintained under conditions compatible with specific 

binding and for a time period sufficient for any 
immunoreaction product present to bind with the 
labeled specific binding agent and form a labeled 
product. The presence, and preferably amount, of 
30 labeled product formed is then detected to indicate — y 
the presence or amount of immunoreaction product. 

In preferred embodiments the diagnostic 
methods of the present invention are practiced in a 
manner whereby the immunocomplex is formed and 
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detected in a solid phase, as disclosed for the 
diagnostic systems herein. 

Thus, in a preferred diagnostic method, the 
nanbv structural protein is affixed to a solid matrix 
to form the solid phase. It is further preferred that 
the specific binding agent is protein A, or an anti- 
human Ig, such as IgG or IgM, that can complex with 
the anti-NANBV structural protein antibodies 
immunocomplexed in the solid phase with the NANBV 
structural protein. Most preferred is the use of 
labeled specific binding agents where the label is a 
radioactive isotope, an enzyme, biotin or a 
fluorescence marker such as lanthanide as described 
for the diagnostic systems, or detailed by references 
shown below. 

In this solid phase embodiment, it is 
particularly preferred to use a recombinan^t protein 
that contains the antigen defined by the amino acid 
residue sequence shown in Figure 1 from residue 1 to 
residue 74, as embodied in the fusion protein as 
described in Example 7. 

In another preferred diagnostic method, the 
NANBV structural protein of the invention is affixed 
to solid matrix as described above, and dilutions of 
the biological sample are subjected to the 
immunocomplexing step by contacting dilutions of 
sample with the solid surface and removing non-bound 
materials. Due to the multivalence of antibodies 
present in biological samples from infected 

individuals (bivalent for IgG, pentavalent for IgM)...- 

subsequent addition of labeled NANBV structural 
protein of the invention to this admixture will become, 
attached to the solid phase by the sample antibody 
serving as bridge between the solid phase NANBV 
structural protein of the invention and the soluble. 
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labeled NANBV structural protein. The presence of 
label in the solidphase indicates the presence and 
preferably the amount of specific antibody in the 
sample. One skilled in the art can determine a range 
of dilutions and determine therefrom a concentration 
of labeled antigen in the solid phase. The biological 
sample and the labeled NANBV structural protein of the 
invention can be admixed prior to, or simultaneously 
with contacting the biological sample with the solid 
phase allowing the trimolecular complex to form at the 
solid phase by utilizing the bridging property of 
bivalent or multivalent specific antibody. As a 
particularly useful label, biotinylated NANBV 
structural protein of the invention can be the labeled 
antigen, allowing the subsequent detection by addition 
of an enzyme-streptavidin, or an enzyme-avidin 
complex, followed by the appropriate substrate. 

Enzymes such as horse-radish peroxidase, alkaline 
phosphatase, B-galactosidase or urease are frequently 
used and these, and other, along with several 
appropriate substrates are commercially available. 
Preferred labels with a marker which allows direct 
detection of the formed complex include the use of a 
radioactive isotope, such, as, eg., iodine, or a 
lanthanide chelate such as Europium. 

In another embodiment designed to detect the 
presence of a NANBV structural antigen in a body fluid 
sample from a patient, the sample (e.g. blood, plasma, 
serum, urine or saliva) is contacted by admixture 
under biological assay conditions with an anti -NANBV**" 
structural protein antibody of this invention, to form 
an immunoreaction admixture. The admixture is then 
maintained for a period of time sufficient to allow 
the formation of a antigen-antibody immunoreaction 
product containing NANBV structural antigens complexed 
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with an antibody of this invention. The presence and 
preferably amount, of complex can then be determined, 
thereby indicating the presence of antigen in the body 
fluid sample. 

In a preferred embodiment, the antibody is 
present in a solid phase. Still further preferred, 
the amount of immunocomplex formed is measured by a 
competition immunoassay format where the antigen in a 
patient's body fluid sample competes with a labeled 
recombinant antigen of this invention for binding to 
the solid phase antibody. The method comprises 
admixing a body fluid sample with (1) solid support 
having affixed thereto an antibody according to this 
invention and (2) a labeled NANBV structural protein 
of this invention to form a competition immunoreaction 
admixture that has both a liquid phase and a solid 
phase. The admixture is then maintained for a time 
period sufficient to form a labeled NANBV structural 
protein-containing immunoreaction product in the solid 
phase. Thereafter, the amount of label present in the 
solid phase is determined, thereby indicating the 
amount of NANBV structural antigen in the body fluid 
sample. 

Enzyme immunoassay techniques, whether 
direct or competition assays using homogenous or 
heterogenous assay formats, have been extensively 
described in the art. Exemplary techniques can be 
found in Maggio, Enzvme Immunoassay , CRC Press, 
Cleveland, OH (1981) ? and Tijssen, "Practice and 

Theory of Enzyme Immunoassays", Elsevier, Amsterdam v 

(1988). 

; Biological assay conditions are those that - 
maintain the biological activity of the NANBV 
structural protein and the anti-NANBV structural 
protein antibodies in the immunoreaction admixture. 
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Those conditions include a temperature range of about 
4 C to about 45 C, preferably about 37 C, a pH value 
range of about 5 to about 9, preferably about 7, and 
an ionic strength varying from that of distilled water 
to that of about one molar sodium chloride, preferably 
about that of physiological saline. Methods for 
optimizing such conditions are well known in the art. 

Also contemplated are immunological assays 
capable of detecting the presence of immunoreaction 
product formation without the use of a label. Such 
methods employ a "detection means", which means are 
themselves well-known in clinical diagnostic chemistry 
and constitute a part of this invention only insofar 
as they are utilized with otherwise novel 
polypeptides, methods and systems. Exemplary 
detection means include methods known as biosensors 
and include biosensing methods based on detecting 
changes in the reflectivity of a surface (surface 
plasmon resonance) , changes in the absorption of an 
evanescent wave by optical fibers or changes in the 
propagation of surface acoustical waves. 

Another embodiment contemplates detection of 
the immunoreaction product employing time resolved 
fluorometry (TR-FIA) , where the label used is able to 
produce a signal detectable by TR-FIA. Typical labels 
suitable for TR-FIA are metal-complexing agents such 
as a lanthanide chelate formed by a lanthanide and an 
aromatic beta-diketone, the lanthanide being bound to 
the antigen or antibody via an EDTA-analog so that a 
fluorescent lanthanide complex is formed. 

The principle of time-resolved fluorescence 
is described by Soini et al, Clin. Chem. . 25:353-361 
(1979), and has been extensively applied to 
immunoassay. See for example, Halonen et al., Current 
Topics in Microbiology and Immunology . 104: 133-146 




(1985); Suonpaa et al. , Clinica Chimica Acta . 145 : 341 - 
348 (1985): Lovgren et al., Talanta . 31:909-916 
(1984); U.s. Patent Nos. 4,374,120 and 4,569,790; and 
published International Patent Application Nos. EPO 
139 675 and W087/02708. A preferred lanthanide for 
use in TR-FIA is Europium. 

Regents and systems for practicing 
the TR-FIA technology are available through commercial 
suppliers (Pharmacia Diagnostics, Upsala, Sweden). 

Particularly preferred are the solid phase 
immunoassays described herein in Example 7, performed 
as a typical "Western Blot". 

The present diagnostic methods may be 
practiced in combination with other separate methods 
for detecting the appearance. of anti-NANBV antibodies 
in species infected with NANBV. For example, a 
composition of this invention may be used together 
with commercially available C-100-3 antigen (Ortho 
Diagnostics, Inc., Raritan, N.J.) in assays to 
determine the presence of either or both antibody 
species immunoreactive with the two antigens, 

Examples 

The following examples are given for 
illustrative purposes only and do not in any way limit 
the scope of the invention. 

1 * groduction of Re combinant DNA Holam.log 
A. Isolation of NANBV clones and 
Sequence Analysis 
(1) Isolation Of NANBV RNA and 
Preparation of cnwA 
As a source for NANB virions, 
blood was collected from a chimpanzee infected with 
the Hutchinson (Hutch) strain exhibiting acute phase 
NANBH . Plasma was clarified by centrifugation and 




filtration. NANB virions were then isolated from the 
clarified plasma by immunoaf f inity chromatography on a 
column of NANBV IgG (Hutch strain) coupled to protein 
G sepharose. NANBV RNA was eluted from the sepharose 
'beads by soaking in guanidinium thiocyanate and the 
eluted RNA was then concentrated through a cesium 
chloride (CsCl) cushion. Maniatis et al., Molecular 
eloping: A Laboratory Manual , Maniatis et al., eds. 
Cold Spring Harbor, New York (1989). 

The purified NANBV RNA was used as a 
template in a primer extension reaction admixture 
containing random and oligo dT primers, dNTP's, and 
reverse transcriptase to form first strand cDNAs. The 
resultant first strand cDNAs were used as templates 
for synthesis of second strand cDNAs in a reaction 
admixture containing DNA polymerase I and RNAse H to 
form double stranded (ds) cDNAs (Maniatis et al., 

Supra) . The synthesized ds cDNAs were amplified using 
an assymetric synthetic primer-adaptor system wherein 
sense and anti-sense primers were annealed to each 
other and ligated to the ends of the double stranded 
NANBV cDNAs with T4 ligase under blunt-end conditions 
to form cDNA-adaptor molecules. Polymerase chain 
reaction (PCR) amplification was performed by admixing 
the cDNA-adaptor molecules with the same positive 
sense adaptor primers, dNTP's and TAQ polymerase to 
prepare amplified NANBV cDNAs. The resultant 
amplified NANBV cDNA sequences were then used as 
templates for subsequent amplification in a PCR 

reaction with specific NANBV oligonucleotide primers. 

(2) Synthesis of Olig o nucleotides 
For Use in N ANBV Cloning 
Oligonucleotides were selected to 
correspond to the 5' sequence of Hepatitis C which 
putatively encodes the NANBV structural capsid and 
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envelope proteins (HCJ1 ^sequence : Okamoto et al., 

Jap, J. Exp. Med ., 60:167-177, 1990). The selected 
oligonucleotides were synthesized on a Pharmacia Gene 
Assembler according to the manufacturer's instruction, 
5 purified by polyacrylamide gel electrophoresis and 
have nucleotide base sequences as shown in Table 1. 



10 TABLE 1 

Synthetic Oligonucleotides 





Oligo- 


Putative 






nucleotide 


NANBV 


Oligonucleotide 


15 


Desicmation* 


Recrion 


Seouence 




690 


(+) 


Capsid 1-21 


ATG AGCACG ATTC CC AAAC CT 




693 


(+) 


Capsid 146-162 


GAGGAAGACTTCCGAGC 




694 


(-) 


Capsid 208-224 


GTCCTGCCCTCGGGCCG 




691 


(-) 


Capsid 340-360 


ACCCAAATTGCGCGACCTACG 


20 


14 


(+) 


Envelope 356-374 


TGGGTAAGGTCATCGATAC 




15 


(+) 


Envelope 361-377 


AAGGTCATCGATACCCT 




18 


(-) 


Envelope 512-529 


AGATAGAGAAAGAGCAAC 




16 


(-) 


Envelope 960-981 


GG ACC AGTTCAT CATC ATATAT 




17 


(-) 


Envelope 957-976 


CAGTTCATCATCATATCCCA 



25 



The oligonucleotides are numerically defined and 
their polarity is indicated as ( + ) and (-) for sense 
and anti-sense, respectively. 

30 (3) PCR Amplification of NANBV 

cDNA 

PCR amplification was performed by 
admixing the primer-adapted amplified cDNA sequences 
prepared in Example l.A. (1) with the synthetic 
oligonucleotides 690 and 694 as primer (primer pairs 
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690:694). The resulting PC R reaction admixture 
contained the primer-adapted amplified cDNA template 
oligonucleotides 690 and 694, dNTP's, salts (KC1 and' 
gci 2 ) and TAQ polymerase, pcr amplification of the 
cDNA was conducted by maintaining the admixture at a 
- 37 C annealing temperature for 30 cycles. Aliquots of 
samples from the first round of amplification were 
reamplified at a 55 c annealing temperature for 30 
cycles under similar conditions. 

( 4 ) Prepara tion of Vectors 

Containing PPP Amplifier! He 
DM 

PCR am.ni i f • All ^°ts froa the second round of 

PCR amplification were subjected to electrophoresis on 
a 5% acrylamide gel. After separation of the PCR 
reaction products, the region of the gel containing 
DNA fragments corresponding to the expected 690:694 
amplified product of approximately 224 bp was excised 
purified following standard electroelution 
techniques (Maniatis et al.. Supra). The purified 
fragments were kinased and cloned into the puc 18 
Plasmid cloning vector at the Sma I polylinker site to 
form a plasmid containing the DNA segment 690:694 
operatively linked to puc 18 . 

a DMA The reSUlting mixture containing puc is and 
DNA segment corresponding to the 690:694 sequence 

T transfor -a into the strain 

JM83. Plasmids containing inserts were identified as 
ac- (white) colonies on Xgal medium containing 
ampicillin. pUC is plasmids which contained the 

690:694 DNA segment were identified by restriction "" V 

enzyme analysis and subsequent electrophoresis on 

module! 618 ' ^ ^ deSl *“ t « 1 ^ » «0,«94 rDNA ' 




(5) Sequencing of Hepatitis 
Clones that Encode the 
Putative Capsid Protein 

Two independent colonies believed 
to contain a pUC 18 vector having the NANBV Hutch 
strain 690:694 DNA segment (pUC 18 690:694) that codes 
for the amino terminus of the putative capsid protein 
were amplified and used to prepare plasmid DNA by 
CsCl density gradient centrifugation by standard 
procedures (Maniatis et al., Supra). The plasmids 
were sequenced using 35 S dideoxy procedures with pUC 
18 specific- primers. The two plasmids were 
independently sequenced on both DNA strands to assure 
the accuracy of the sequence. The resulting sequence 
information is presented as nucleotides 1-224 of 
Figure 1. 

Plasmid pUC 18 690:694 contains a NANBV DNA 
segment that is 224 bp in length and when compared to 
the HCJ1 prototype sequence reveals two nucleotide 
substitutions and one amino acid residue difference in 
the amino terminal region of the putative capsid 
protein. 

(6) Preparation of NANBV Clones 
from the 5' End of the Genome 

To obtain the sequence of the 
NANBV Hutch genome encoding the remainder of the 
capsid region (Okamoto et al., Supra), the 
oligonucleotides 693 and 691 (described in Table 1) 
were used in PCR reactions. cDNA was prepared as 
described in Example l.A. (1) to viral NANBV RNA from— - 
(Hutch) and used in PCR amplification as described in 
Example l.A. (3) with the oligonucleotide pair 693:691, 
The resultant PCR amplified ds DNA was then cloned 
into pUC 18 cloning vectors and screened for inserts 
as described in Example l.A. (4) to form pUC 18 
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693:691. Clones were then sequenced with pUC 18 
specific primers as described in Example l.A. (5) . 

Plasmid pUC 18 693:691 contains a NANBV DNA 
segment that is 157 bp in length and spans nucleotides 
5 203-360 (Figure 1). The clone is not complete to the 

693 primer used for generating the fragment. The 
sequence of this fragment reveals three nucleotide 
differences when compared to the known sequence of 
HCJ1 and does not have any corresponding amino acid 
10 changes to the HCJ1 sequence. 

To obtain the sequence of the NANBV Hutch 
genome encoding the putative envelope region (Okamoto 
et al.,. Supra), the oligonucleotide primers 14 through 
18. (described in Table 1) were used in various 
15 combinations with NANBV Hutch RNA samples. As a 

source of NANBV RNA, a liver biopsy specimen from a 
, chimpanzee inoculated with the Hutch strain at 4 weeks 
post-inoculation and exhibiting acute infection was 
used. The biopsied sample was first frozen and then 
20 ground. The resultant powder was then subjected to 

treatment with guanidine isothiocyanate for the 
extraction of RNA. RNA was extracted from the 
guanidium treated liver samples with phenol in the 
presence of SDS at 65 C. The liver samples were 
25 extracted a second time, and subjected to extraction 

with chloroform. The extracted RNA was precipitated 
at -20 C with isopropanol and sodium acetate. 

The purified liver-derived RNA was used as a 
template in primer extension reactions with the 
30 oligonucleotides 18 and 16 to generate NANBV specific-: 
cDNAs. To prepare cDNA to the Hutch strain amino- 
terminal protein coding sequences, anti-sense 
oligonucleotides, 18 and 16, were annealed to liver- 
derived Hutch RNA in the presence of dNTPs and reverse 
35 transcriptase at 42 C to form primer extension 
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products. The first round of PCR amplification of the 
two cDNAs was performed by admixing the primer 
extension reaction products with separate pairs of 
oligonucleotides 14:16 (16 primed cDNA) and 14:18 (18 
5 primed cDNA) for 30 cycles at 55 C annealing 

temperature. The PCR reactions were performed on the 
above admixture as in l.A. (3) . Aliquot's from the 
14:16 and 14:18 amplifications were used as templates 
for the second round of amplification in which the 
10 oligonucleotide pairs 15:17 and 15:18, respectively, 

were used as primers. 

PCR reaction products from each of the 
primer pair reactions were analyzed by electrophoresis 
on low melt agarose gels. Following separation, the 
15 regions of the gel containing DNA fragments 

corresponding to the expected 15:17 and 15:18 
amplified products of approximately 617 bp and 168 bp, 
respectively, were excised and eluted from the gel 
slices at 65 C. The resultant eluted fragments were 
20 purified by phenol and chloroform extractions. To 

clone the 15:17 and 15:18 fragments, the purified 
fragments were separately treated with the Klenow 
fragment of DNA polymerase and kinase for subsequent 
subcloning into the Sma I site of the pBluescript 
25 plasmid vector (Stratagene Cloning Systems, La Jolla, 
CA) . Transformed E. coli DH5 colonies were analyzed 
for plasmid insert by restriction enzyme analysis as 
described in Example l.A. (4) . 

pBluescript plasmid containing 15:17 or 
30 15:18 DNA segments were purified using large scale 

CsCl plasmid preparation protocols. The DNA segments 
present in the amplified and purified plasmids were 
each sequenced as described in Example l.A. (5). 

The sequence of the 15:17 DNA segment is 
shown in Figure 1 from nucleotide 361 to 978. The 
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sequence of the 15:18 DNA segment is also presented in 
Figure 1 from nucleotide ^361 to 529. These two clones 
overlap by 168 bp of the 15:18 DNA segment. 

The sequence results indicate that the 15:17 
DNA segment differs by 30 nucleotides when compared to 
the HCJ1 sequence (Okamoto et al. f Supra) and also 
differs by ten amino acid residues. The 15:18 DNA 
segment differs by seven nucleotides and by three 
amino acid residues when compared to HCJ1. In the 
overlap region, the two DNA segments differ at two 
nucleotide bases, namely, bases 510 and 511, where DNA 
segment 15:18 contains a T in place of a C and a G in 
place of an A, respectively, which results in a change 
of a serine in place of a glycine amino acid residue, 
at residue 171 of Figure 1. The reason for these 
differences is unknown and may be due to a PCR 
artifact. 

B. Production of Recombinant DNA 
( rDNA^ that Encodes a Fusion 
Protein 

(1) . Isolation of the 69_0;694_ 
Fragment from the pUC 18 
Clone and Introduction of the 
Fragment into the PGEX-3X 
Expression Vector 
The pUC 18 vector containing the 
690:694 DNA segment was subjected to restriction 
enzyme digestion with Eco RI and Bam HI to release the 
DNA segment having a sequence shown in Figure 1 from 
base 1 to base 224 from the pUC 18 vector. The 
released DNA segment was subjected to acrylamide 
electrophoresis and a DNA segment containing the 22'4 
bp NANBV insert plus portions of the pUC 18 poly linker 
was then excised and eluted from the gel as described ‘ 
in Example l.A.(4). The DNA segment was extracted 
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with a mixture of phenol and chloroform, and 
precipitated. 

The precipitated DNA segment was 
resuspended to a concentration of 25 ug/ml in water 
and treated with the Klenow fragment of DNA polymerase 
to fill in the staggered ends created by the 
restriction digestion. The resultant blunt-ended 
690:694 segment was admixed with the bacterial 
expression vector, pGEX-3X, (Pharmacia Inc., 
Piscataway, N.J.) which was linearized with the blunt 
end restriction enzyme Sma I. The admixed DNAs were 
then ligated by maintaining the admixture overnight at 
16 C in the presence of ligase buffer and 5 units of 
T4 DNA ligase to form a plasmid of 690:694 DNA segment 
operatively linked to PGEX-3X. 

(2) . Selection and Verification of 

Correct Orientation of 
Ligated Insert 

The ligation mixture containing 
the pGEX-3X vector and the 690:694 DNA segment was 
transformed into host E. coli strain W3110. Plasmids 
containing inserts were identified by selection of 
host bacteria containing vector in Luria broth (LB) 
media containing ampicillin. Bacterial cultures at 
stationary phase were subjected to alkaline lysis 
protocols to form a crude DNA preparation. The DNA 
was digested with the restriction enzyme Xho I. The 
single Xho I site, which cleaves within the 690:694 
DNA segment between nucleotide position 173-178 
(Figure 1) , but not within the pGEX-3X vector, was _ 
used to screen for vector containing the 690:694 DNA 
segment . 

Several 690:694 DNA segment-containing 
vectors were amplified and the resultant amplified 
vector DNA was purified by CsCl density gradient 
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centrifugation. The DNA was sequenced across the 
inserted DNA segment ligation junctions by 35 S dideoxy 
methods with a primer which hybridized to the pGEX~3X 
sequence at nucleotide positions 614 to 633 shown in 
Figure 2. Vectors containing 690:694 DNA segment 
having the correct coding sequence for in-frame 
translation of a NANBV structural protein were thus 
identified and selected to form pGEX-3X-690 : 694 . 

(3) . Structure of the Fusion 
Protein 

The pGEX-3X vector is constructed 
to allow for inserts to be placed at the C terminus of 
S j 2 6 , a 26-kDa glutathione S-transferase (GST; EC 
2.5.1.18) encoded by the parasitic helminth 
Schistosoma japonicum . The insertion of the 690:694 
NANBV fragment in-frame behind Sj26 allows for the 
synthesis of the Sj26-NANBV fusion polypeptide. The 
NANBV polypeptide can be cleaved from the GST carrier 
by digestion with the site-specific protease factor Xa 
(Smith et al.. Gene , 67:31-40, 1988). 

The nucleotide and predicted amino 
acid sequence of the pGEX-3X-690 : 694 fusion transcript 
from the GST sequence through the 690:694 insert is 
presented in Figure 2. The resulting rDNA molecule, 
pGEX-3X-69 0:694, is predicted to encode a NANBV fusion 
protein having the amino acid residue sequence shown 
in Figure 2 from amino acid residue 1 to residue 315. 
The resulting protein product generated from the 
expression of the plasmid is referred to as the NANBV 

capsid protein amino terminus (CAP-N) . 

C. Production of Recombinant DNAs 

( rDNAs) that Encode NANBV Capsid , 
and Envelope Fusion Proteins 
PGEX-3X-693 : 691 : Plasmid 

pGEX-3X-693 : 691 was formed by first subjecting the 
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plasmid pUC 18 693:691 prepared in Example l.A, (6) to 
restriction enzyme digestion with Eco RI and Bam HI as 
performed in Example l.B.(l). The resultant released 
DNA segment having a sequence shown in Figure 1 from 
base 205 to base 360 was purified as performed in 
Example l.B.(l). The purified DNA segment was admixed 
with and ligated to the pGEX-3X vector which was 
linearized by restriction enzyme digestion with Eco RI 
and Bam HI in the presence of T 4 ligase at 16 C to 
form the plasmid pGEX-3X-693 : 691 . 

A pGEX-3X plasmid containing a 693:691 
DNA segment was identified by selection Example 
1 . B. (2 ) with the exception that crude DNA preparations 
were digested with Eco RI and Bam HI to release the 
693:691 insert. A pGEX-3X vector containing a 693:691 
DNA segment having the correct coding sequence for 
in-frame translation of a NANBV structural protein was 
identified by sequence analysis as performed in 
Example l.B. (2) and selected to form pGEX-3X-693 : 691 . 

The resulting vector encodes a fusion 
protein (GST: NANBV 693:691) that is comprised of an 
amino-terminal polypeptide portion corresponding to 
residues 1-221 of GST as shown in Figure 2, an 
intermediate polypeptide portion corresponding to 
residues 222-225 and defining a cleavage site for the 
protease Factor Xa, a linker protein corresponding to 
residues 226-230 consisting of the amino acid residue 
sequence: 

Gly lie Pro Asn Ser 

encoded by the nucleotide base sequence: 

GGG ATC CCC AAT TCA, respectively; 
a carboxy-terminal polypeptide portion corresponding 
to residues 231-282 defining a NANBV capsid antigen as 
shown by the amino acid residue sequence 69-120 in 
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Figure 1, and a carboxy-terminal linker portion 
corresponding to residues 283-287 consisting of the 
amino acid residue sequence: 

Asn Ser Ser END. 

5 encoded by the nucleotide base sequence: 

AAT TCA TCG TGA, respectively. 

PGEX-3X-15: 18 : Plasmid pGEX-3X-15 : 18 

was formed by first subjecting the plasmid Bluescript 
15:18 prepared in Example l.A.(6) to restriction 
10 enzyme digestion with Eco RV and Bam HI and the Bam HI 

cohesive termini were filled in as performed in 
Example l.B. (1) . The resultant released DNA segment 
having. a sequence shown in Figure 1 from base 3 61 to 
base 528 was purified as performed in Example l.B.(l). 
15 The purified DNA segment was admixed with and ligated 

to the pGEX-3X vector which was linearized by 
restriction enzyme digestion with Sma I as performed 
in l.B. ( 1) to form the plasmid pGEX-3X-15 : 18 . 

A pGEX-3X plasmid containing, a 15:18 
20 DNA segment was identified by selection as performed 

in Example l.B. (2) and crude DNA preparations were cut 
with Eco RI and Bam HI to release the 15:18 inserts. 

A pGEX-3X vector containing a 15:18 DNA segment having 
the correct coding sequence for in-frame translation 
25 of a NANBV structural protein was identified as 

performed in Example l.B. (2) and selected to form 
pGEX-3X-15 : 18 . 

The resulting vector encodes a fusion 
protein (GST: NANBV 15:18) that is comprised of an 
30 amino-terminal polypeptide portion corresponding to — v 
residues 1-221 of GST, an intermediate polypeptide 
portion corresponding to residues 222-225 and defining 
a cleavage site for the protease Factor Xa, a linker 
protein corresponding to residues 226-234 consisting 
35 of the amino acid residue sequence: 
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Gly He Pro lie Glu Phe Leu Gin Pro, 
encoded by the nucleotide base sequence: 

GGG ATC CCC ATC GAA TTC CTG CAG CCC, 
respectively? a carboxy-terminal polypeptide portion 
corresponding to residues 235-290 defining a NANBV 
envelope antigen as shown by the amino acid residue 
sequence 121-176 in Figure 1, and a carboxy-terminal 
linker portion corresponding to residues 291-298 
consisting of a amino acid residue sequence: 

Trp Gly lie Gly Asn Ser Ser END 
encoded by the nucleotide base sequence: 

TGG GGG ATC GGG AAT TCA TCG TGA, 
respectively. 

&GEX-3X-15 : 17 : Plasmid pGEX-3X-15 : 17 

was formed by first subjecting the plasmid Bluescript 
15:17 prepared in Example l.A. (6) to restriction 
enzyme digestion with Eco RI and Bam HI and the 
cohesive termini were filled in as performed in 
Example l.B.(l). The resultant released DNA segment 
having a sequence shown in Figure 1 from base 361 to 
base 978 was purified as performed in Example l.B. (1) . 
The purified DNA segment was admixed with and ligated 
to the pGEX-3X vector which was linearized by 
restriction enzyme digestion with Sma I as performed 
in Example l.B.(l) to form the plasmid pGEX-3X-15 : 17 . 

A pGEX-3X plasmid containing a 15:17 
DNA segment was identified by selection as performed 
in Example l.B. (2) and DNA preparations were digested 
with Eco RI and Bam HI as indicated above. pGEX-3X 

vector containing a 15:17 DNA segment having the y 

correct coding sequence for in-frame translation of a 
NANBV structural protein was identified as performed * 
in Example l.B. (2) and selected to form pGEX-3X-15 : 17 . 




The resulting vector encodes a fusion 
protein (GST:NANBV 15:17) that is comprised of an 
amino-terminal polypeptide portion corresponding to 
residues 1-221 of GST, an intermediate polypeptide 
portion corresponding to residues 222-225 and defining 
a cleavage site for the protease Factor Xa, a linker 
protein corresponding to residues 226-233 consisting 
of the amino acid residue sequence: 

Gly lie Pro Asn Leu Arg Ser Pro 
encoded by the nucleotide base sequence: 

GGG ATC CCC AAT TCC TGC AGC CCT, 
respectively; a carboxy-terminal polypeptide portion 
corresponding to residues 234-439 defining a NANBV 
envelope antigen as shown by the amino acid residue 
sequence 121-326 in Figure 1, and a carboxy-terminal 
linker portion corresponding to residues 440-446 
consisting of the amino acid residue sequence: 

Gly He Gly Asn Ser Ser END 
encoded by the nucleotide base sequence: 

GGG ATC GGG AAT TCA TCG TGA, respectively. 

PGEX-2T-15: 17 : . Plasmid pGEX-2T-15 : 17 
was formed by first subjecting the plasmid Bluescript 
15:17 prepared in Example l.A. (6) to restriction 
enzyme digestion with Eco RV and Bam HI. and the Bam HI 
cohesive termini were filled in as performed in 
Example l.B.(l). The resultant released DNA segment 
having a sequence shown in Figure 1 from base 361 to 
base 978 was purified as performed in Example l.B.(l). 
The purified DNA segment was admixed with and ligated 

to the pGEX-2T vector (Pharmacia, INC.) which was 

linearized by restriction enzyme digestion with Sma I 
as performed in Example l.B.(l) to form the plasmid 
pGEX-2T-15 : 17 . 

A pGEX-2T plasmid containing a 15:17 
DNA segment was identified by selection as performed 
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in Example l.B.(2) and by digestion of crude DNA 
preparations with Eco RI and Bam HI. A pGEX-2T vector 
containing a 15:17 DNA segment having the correct 
coding sequence for in-frame translation of a NANBV 
structural protein was identified as performed in 
Example l.B.(2) and selected to form pGEX-2T-15 : 17 , 

The resulting vector encodes a fusion 
protein (GST: NANBV 15:17) that is comprised of an 
amino-terminal polypeptide portion corresponding to 
residues 1-221 of GST, an intermediate polypeptide 
portion corresponding to residues 222-226 and defining 
a cleavage site for the protease Thrombin consisting 
of the amino acid residue sequence: 

Val Pro Arg Gly Ser 

encoded by the nucleo base sequence: 

GTT CCG CGT GGA TCC, respectively? 
a linker protein corresponding to residues 227-233 
consisting of an amino acid residue sequence: 

Pro Ser Asn Leu Arg Ser Pro 
encoded by a nucleotide base sequence: 

CCA TCG AAT TCC . TGC AGC CCT , 
respectively; a carboxy-terminal polypeptide portion 
corresponding to residues 234-439 defining a NANBV 
envelope antigen, and a carboxy-terminal linker 
portion corresponding to residues 440-446 consisting 
of the amino acid residue sequence: 

Gly lie His Arg Asp END 
encoded by the nucleotide base sequence 

GGA ATT CAT CGT GAC TGA, respectively. 

p_GEX-3X-690: 691: To obtain a DNA segment 

corresponding to the NANBV Hutch sequence sequence 
shown from Figure 1 from base 1 to base 360, the 
oligonucleotides 690:691 are used in PCR reactions as 
performed in Example l.A.(6). The resultant PCR 
amplified ds DNA is then cloned into pUC 18 cloning 




vectors as described in Example l.A. (4) to form pUC 18 
690:691. Clones are then sequenced with pUC 18 
primers as described in Example l.A. (5) to identify a 
plasmid containing the complete sequence. The 
resulting identified plasmid is selected, is 
designated pUC 18 690:691, and contains a NANBV DNA 
segment that is 360 bp in length and spans nucleotides 
1-360 (Figure 1) . 

Plasmid pGEX-3X-690 : 691 is formed by first 
subjecting the plasmid pUC 18 690:691 to restriction 
enzyme digestion with Eco RI and Bam HI as performed 
in Example l.B. (1) . The resultant released DNA 
segment having a sequence shown in Figure 1 from base 
1 to base 360 with pUC 18 polylinker sequence is 
purified as performed in Example l.B.(l). The 
purified DNa segment is admixed with and ligated to 
the pGEX-3X vector which is linearized by restriction 
enzyme digestion with Sma I as performed in Example 
l.B.(l) to form the plasmid pGEX-3X-690: 691. 

A pGEX-3X plasmid containing a 690:691 DNA 
segment is identified by selection as performed in 
Example l.B. (2) . pGEX-3X vector containing a 690:691 
DNA segment having the correct coding sequence for in- 
frame translation of a NANBV structural protein is 
identified as performed in Example l.B. (2) and 
selected to form pGEX-3X-690 : 691 . 

The resulting vector encodes a fusion 

protein (GST: NANBV 690:691) that is comprised of an 

t — * 

terminal polypeptide portion corresponding to 

residues 1-221 of GST, an intermediate polypeptide 
portion corresponding to residues 222-225 and defining 
a cleavage site for the protease Factor Xa, a linker 
protein corresponding to residues 226-234 consisting 
of the amino acid residue sequence: 

Gly lie Pro Asn Ser Ser Ser Val Pro 
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encoded by the nucleotide base sequence: 

GGG ATC CCC AAT TCG AGC TCG GTA CCC 
respectively? a carboxy-terminal polypeptide portion 
corresponding to residues 235-355 defining a NANBV 
5 capsid antigen, and a carboxy-terminal linker portion 
correspond ingtiS^residues 356-363 consisting of the 
amino acid residue sequence: 

Thr Gly lie Gly Asn Ser Ser END 
encoded by the nucleotide base sequence: 

10 ACG GGG ATC GGG AAT TCA TCG TGA, 

respectively. 

2. Expression of the NANBV 690:694 Fusion 
Protein Using rDNA 

The bacterial colonies which contain the 
15 PGEX-3X-690 : 694 plasmid in the correct orientation 

were selected to examine. the properties of the fusion 
protein. Bacterial cultures of pGEX-3X-690 : 694 were 
grown to a stationary phase in the presence of 
ampicillin (50 ug/ml final concentration) at 37 C. 

20 This culture was inoculated at a 1:50 dilution into 

fresh LB medium at 37 C in the presence of ampillicin 
and maintained at 37 C. with agitation at 250 rpm 
until the bacteria reached an optical density of 0.5 
when measured using a spectrometer with . a 550 nm 
25 wavelength light source detector. Isopropylthio- 

beta-D-galactoside (XPTG) was then admixed to the 
bacterial culture at a final concentration of 1 mM to 
initiate (induce) the synthesis of the fusion proteins 
under the control of the tac promoter in the pGEX-3X 
30 vector. 

Beginning at zero time arid at one hour 
intervals thereafter for three hours following 
admixture with IPTG (i.e,, the induction phase), the 
bacterial culture was maintained as above to allow 
35 expression of recombinant protein. During this 




maintenance phase, the optical density of the 
bacterial culture was measured and l ml aliquots were 
removed for centrifugation. Each resultant cell 
pellet containing crude protein lysate was resuspended 
m Laemmli dye mix containing 1 % beta-mercaptoethanol 
at a final volume of 50 microliters (ul) for each 0.5 
OD 550 unit, samples were boiled for is minutes and 

10 ul of each sample was electrophoresed on a 10% SDS- 
PAGE Laemmli gel. 

3 ’ ^ectjop of Exp ressed Fusion 

To visualize the IPTG-induced fusion 
proteins, the Laemmli gels were stained with Coomassie 
Blue and destained in acetic acid and methanol 
induced proteins from separate clones were examined 
and compared on the basis of the increase of a protein 
band in the predicted size range from time zero to 
time three hours post-lPTG treatment. Expression of 
fusion protein was observed in clones that exhibited 
an increase from zero time of the intensity of a 
protein band corresponding to the fusion protein. 

4 - Weste rn Blot Analyst 

Samples from IPTG inductions were separated 
by gel electrophoresis and were transferred onto 
nitrocellulose for subsequent immunoblotting analysis. 
The nitrocellulose filter was admixed with antibody 
blocking buffer (20 mM sodium phosphate, pH 7.5, o 5 m 
sodium chloride, 1 % bovine serum albumin, and 0 . 05 % 
Tween 40) for 3 to 12 hours at room temperature. Sera 
from humans or chimpanzees with NANB hepatitis 
believed to contain antibody immunoreactive with NANBV-- 
structural protein was diluted 1:500 in the antibody 
blocking buffer and admixed with the nitrocellulose . 
and maintained for 12 hours at room temperature to 
allow the formation of an immunoreaction product on 
the solid phase. The nitrocellulose was then washed 




three times in excess volumes of antibody blocking 
buffer. The washes were followed by admixture of the 
nitrocellulose with 50 ul of l25 I protein A (New 
England Nuclear, Boston, MA) at a 1:500 dilution in 
antibody blocking buffer for one hour at room 
temperature to allow the labeled protein A to bind to 
any immunoreaction product present in the solid phase 
on the nitrocellulose. The nitrocellulose was then 
washed as described herein, dried and exposed to X-ray 
film for one to three hours at -70 C in order to 
visualize the label and therefore any immunoreaction 
product on. the nitrocellulose. Results of the Western 
blot immunoassay are shown in Tables 2 through 6. 
Samples prepared using pGEX-3X vector that produces 
control GST were also prepared as above and tested 
using the Western blot procedure as a control. No 
expressed protein (GST) was detectable having 
immunoreactivity with the sera shown to immunoreact 
with a fusion protein of this invention (GST : NANBV 
690:694 fusion protein). 

5. Purification of the Expressed GST: NANBV 
690:694 Fusion Protein 

Cultures of E. coli strain W3110 transformed 
with recombinant pGEX-3X-690: 694 plasmids prepared in 
Example 2 were cultured for 3 hours following IPTG 
induction treatment. The cells were then centrifuged 
to form a bacterial cell pellet, the cells were 
resuspended in 1/200 culture volume in lysis buffer 
(MTPBS : 150 mM NaCl , 16 mM Na 2 HP0 4 , 4 mM. NaH 2 P0 4 , pH 

7.3), and the cell suspension was lysed with a French 
pressure cell. Triton X-100 was admixed to the cell : 
lysate to produce a final concentration of 1%. The 
admixture was centrifuged at 50,000 X g for 30 minutes 
at 4 C. The resultant supernatant was collected and 
admixed with 2 ml of 50% (w/v) glutathione agarose 




beads (Sigma, St. Louis, MO) preswollen in MTPBS. 

After maintaining the admixture for 5 minutes at 25 
degrees C to allow specific affinity binding between 
GST and glutathione in the solid phase, the beads were 
collected by centrifugation at 1000 X g and washed in 
MTPBS three times. 

The GST: NANBV 690:694 fusion protein 
was eluted from the washed glutathione beads by 
admixture and incubation of the glutathione beads with 
2 ml of 50 mM Tris HC1, pH 8.0, containing 5 mM 
reduced glutathione for 2 minutes at 25 degrees C to 
form purified GST : NANBV 690:694 fusion protein. 

The above affinity purification procedure 
produced greater than 95% pure fusion protein as 
determined by SDS PAGE. That is, the purified protein 
was essentially free of procaryotic antigen and 
non- structural NANBV antigens as defined herein. 

Alternatively, GST : NANBV 690:694 fusion 
protein was purified by anion exchange chromatography. 
Cultures were prepared as described above and cell 
pellets were resuspended in 8M guanidine and 
maintained overnight at 4 C to solubilize the fusion 
protein. The cell suspension was then applied to an 
S-300 sepharose chromatography column and peak 
fractions containing the GST: NANBV 690:694 fusion 
protein were collected, pooled, dialyzed in 4 M urea 
and subjected to anion exchange chromatography to form 
purified fusion protein. 

6. Protease Cleavage of Purified GST: NANBV 

690:694 Fusion Protein . 

Purified GST: NANBV 690:694 fusion protein 
prepared in Example 5 is subjected to treatment with ’ 
activated Factor (Xa) (Sigma) to cleave the GST 
carrier from the NANBV 690:694 fusion protein (Smith 
et al., Supra). Seven ug of Factor X are activated 




prior to admixture with purified fusion proteins by 
admixture and maintenance with 75 nanograms (ng) 
activation enzyme, 8 mM Tris HC1 (pH 8.0), 70 mM NaCl 
and 8 mM CaC12 at 37 C for 5 minutes. Fifty ug of 
purified fusion protein are then admixed with 500 ng 
activated human factor Xa in the elution buffer 
described in Example 5 containing 50 mM Tris HC1, 5 mM 
reduced glutathione, 100 mM NaCl, and 1 mM CaCl2, and 
maintained at 25 C for 30 minutes. The resulting 
cleavage reaction products are then absorbed. on 
glutathione-agarose beads prepared in Example 5 to 
affinity bind and separate free GST from any cleaved 
NANBV structural antigen-containing protein. 

Thereafter the liquid phase is collected to form a 
solution containing purified NANBV structural protein 
having an amino acid residue sequence shown in Figure 

2 from residue 226 to residue 315. 

7. I mmunological Detection of Anti -NANBV 
Structural Protein Antibodies 

NANBV Hutch strain virus was injected in 
chimpanzees and blood samples were collected at 
various intervals to analyze the. immunological 
response to NANBV by five different diagnostic assays. 
Chimpanzees were categorized as either being in the 
acute or chronic phase of infection. The assays 
utilized in the evaluation of the immune response 
include: 1) Alanine aminotransferase (ALT) enzyme 

detection (Alter et al., JAMA . 246:630-634, 1981; Aach 
et al., Engl . J. Med. . 304:989-994, 1981); 2) 
Histological evaluation for NANBV virions by electron 
microscopy (EM); 3) Detection of anti-HCV antibodies 
using the commercially available kit containing C-100- 

3 antigen (Ortho Diagnostics, Inc.)? 4) Detection of 
anti-CAP-N antibodies by immunoblot analysis as 
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described in Example 4; and 5) Detection of virus by 
PCR amplification as described in Example 1. 

In Table 2, results are presented from ALT, 
EM, anti-HCV, anti-CAP-N, and PCR assays on sera from 
a chimpanzee with acute NANB Hepatitis. 



TABLE 2 



CHIMP 59 


- ACUTE 


NANB HEPATITIS 






WEEK 

POST 

IN&OC 


ALT 


EM 


ANTI 

HCV 


ANTI 

CAP-N 1 


PCR 

690- 

691 


8 


26 


++ 


- 


- 


- 


10 


26 


+ 


- 


+ 


- 


12 


107 


+ 


- 


' + 


- 


14 


115 




+ 


+ 


- 


16 


26 


+ 


+ 


+ 


+ 


18 


17 


ND 


+ 


+ 


( + ) 


20 


11 


ND 


+ 


+ 





1 A plus (+) indicates immunoreaction was 
observed between admixed serum and the fju&ion protein , 
designated "CAP-N" because it corresponds to the amino 



terminal of the putative NANBV capsid protein, using 
the Western blot immunoassay described in Example 4 . 

The results in Table 2 show immunoreaction 
between fusion protein and anti-NANBV structural 
protein antibodies in the sera tested. Furthermore, 
seroconversion is detectable by the immunoassay using 
fusion protein containing capsid antigen at times 
earlier than when the same sera is assayed in the.£-~- .. 
100-3-based immunoassay.' 

In Table 3, results are presented from ALT,, 
anti-HCV and anti-CAP-N assays on sera collected from 
a human with definitive NANB Hepatitis. 
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TABLE 3 

-16.9 - DEFINITIVE NANB HEPATITIS 



ifect 


ALT 


HCV 


CAP 


2 


34 


- 


- 


6 


8 


- 


- 


10 


150 


- 


- 


12 


118 


- 


- 


14 


183 


- 


+ 


16 


317 


- 


+ 


19 


213 


- 


+ 


23 


53 


- 


4- 



The results in Table 3 show that in the 
human series 169 seroconversion sera samples, the CAP- 
N antigen present in the fusion protein detects NANBV- 
specific antibodies as early as 14 weeks post 
inoculation, whereas the C-100-3-based immunoassay 
does not detect any anti-NANBV antibody at the times 
studied. 

In Table 4, results are presented from ALT, 
EM, anti-HCV, and anti-CAP-N assays on sera from a 
chimpanzee with a self limited infection presented. 



TABLE 4 

CHIMP 213 - SELF LIMITED INFECTION 
Week 

Post Anti 

Inhoc ALT EM HCV 

4 24 + 

6 34 + 

8 38 + 

13 28 ND 



Anti 

CAP-N 

+ 

+ 

+ ' 
+ 









\ 
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16 


25 


ND 


- 




18 


23 


ND 


+ 


+ 


20 


25 


— 


+ 


+ 




The 


results in 


Table 4 


show that ■ 



antigen detects anti-NANBV antibodies earlier than the 
C-100-3 antigen when using sera sampled during the 
course of a self-limiting NANBV infection. 

In Table 5, results are presented from ALT, 
10 anti-HCV and anti-CAP-N assays on sera from a 

chimpanzee that converted from an acute infection 
profile to a chronic one. 



TABLE' 5 

15 CHIMP 10 - ACUTE/CHRONIC NANB HEPATITIS 





Week 

Post 


Peak 


Anti 


Anti 


SVmotoms 


Innoc 


ALT 


HCV 


CAP-N 


acute 


2 


223 


- 


+ 


chronic 


40 


223 


+ 


+ 


chronic 


42 


223 


+ 


+ 


chronic 


44 


223 


+■ 


+ 


chronic 


51 


223 


+ 


— ? 



25 The results in Table 5 indicate that the 

CAP-N antigen preferentially detects anti-NANBV 
antibodies in acute stages of NANBV infection. 

In Table 6, results are presented from ALT, 
EM, anti-HCV and anti-Cap-N assays on sera collected 
30 at various intervals from several chimpanzees with 

acute or chronic NANB Hepatitis. 

TABLE 6 

ADDITIONAL ACUTE SERA 



35 



Week 



Week 




-72- 



5 



10 



15 



20 






25 



30 



35 



\ 



Post 


Post 


Peak 


Anti 


Anti 


Innoc 


Alt Elev 


ALT 


HCV 


CAP-N 


2 


+ 1 


73 




+ 


14 


+2 


66 


- 


+ 


6 


+2 


197 


- 


+ 


11 


+ 1 


151 


- 


- 


8 


+4 


125 


- 


+ 


15 


+ 1 


82 




+ 


12 


-4 


73 


ND 


+ 


ADDITIONAL CHRONIC 


SERA 






156 


+ 131 


110 


+ 


+ 


156 


- 


89 


+ 


+ 


160 


- 


89 


+ 


+ 



The results in. Table 6 indicate that the 
CAP-N antigen more often detected anti-NANBV 
antibodies in sera from acutely infected individuals 
than did the C-100-3 antigen. 

The results of Tables 2-6 show that the 
NANBV structural protein of the invention, in the form 
of a fusion protein containing CAP-N antigen and 

produced by the vector pGEX-3X-69 0 ; 69 4 , detects 

• . , , ^ ^ 
antibodies in defined sef^conversion series at times 

in an infected patient or chimpanzee earlier than 

detectable by present state of the art methods using 

the C-100-3 antigen. In addition, the results show 

that CAP-N antigen is particularly useful to detect 

acute NANBV infection early in the infection. 

Taken together, the results indicate that.— - 
patients infected with NANBV contain circulating 
antibodies in their blood that are immunospecif ic for . 
NANBV antigen designated herein as structural 
antigens, and particularly are shown to immunoreact 
with the putative capsid antigen defined by CAP-N. 



•/ 
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These antibodies are therefore referred to as anti- 
NANBV structural protein antibodies and are to be 
distinguished from the class of antibodies previously 
detected using the NANBV non-structural protein 
5 antigen C-100-3. 

The foregoing description and the examples 
are intended as illustrative and are not to be taken 
as limiting. Still other variations within the spirit 
and scope of this invention are possible and will 
10 readily present themselves to those skilled in the 
art . 



i 
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What Is Claimed Is: 

1. \ A purified DNA segment comprising 
a nucleotide baste sequence that encodes a NANBV 
structural protein having an amino acid residue 
sequence that includes an amino acid residue sequence 
shown in Figure 1 \f rom residue 1 to residue 74. 

2. \ The DNA segment of claim 1 wherein 
said NANBV structural protein includes an amino acid 
residue sequence shtpwn in Figure 1 from residue 1 to 
residue 120. 

3 . the DNA segment of claim 1 wherein 
said NANBV structural! protein includes an amino acid 
residue sequence shown in Figure 1 from residue 1 to 
residue 326. 

4. A riurified DNA segment comprising 
a nucleotide base seque^c/^that Encodes a NANBV 



structural protein havin) 
sequence that includes 
shown in Figure 1 from 

5. A 



puri 



iino acid residue 
acid residue sequence 
to residue 120. 

DNA segment comprising 



35 



a nucleotide base sequence that encodes a NANBV 
structural protein having aA amino acid residue 
sequence that includes an amino acid residue sequence 
shown in Figure 1 from 121 toYresidue 176. 

6 . The DNA segment of claim 5 wherein 
said NANBV structural protein include an amino acid 
residue sequence shown in Figure^ 1 from residue 121 to 
residue 326. 

7. A recombinant\DNA molecule 
comprising a vector operatively linked to a DNA 
segment according to claim 1, 4, ot 5. 

8. The recombinant DNA molecule of 
claim 7 wherein said vector is an expresion vector and 
said molecule is capable of expressing^ said protein in 
a compatible host. 
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The recombinant DNA molecule of 
claim 8 wherein said molecule encodes a NANBV 
structural protein having an amino acid residue 
sequence showi^ in Figure 2 from residue 1 to residue 
5 316. 

10. \ A transformed cell culture 
comprising a nutrient medium containing a procaryotic 
host cell transformed with a recombinant DNA molecule 
according to claim 8. 

10 11 * \ A method of producing a NANBV 

structural protein comprising: 

a ) initiating a culture comprising a 

nutrient medium containing host cells transformed with 
a recombinant DNA moladulle according to claim 8; 

15 ro^ntaiijlng the culture for a time 

period sufficient toy yjV'iiost cell to express NANBV 
structural protein; 

c ) recovering the NANBV structural 

protein from the culture. 

20 12 * The method of claim 11 wherein 

said NANBV structural proteVn has an amino acid 
residue sequence shown in Figure 2 from residue 1 to 
residue 316. 

13 • An isolated NANBV structural 

25 protein comprising an amino ac\d residue sequence 

shown in Figure 1 from residue V to residue 74. 

14 • The NANBV structural protein of 

claim 13 wherein said protein includes an amino acid 
residue sequence shown in Figure \ from residue l to 

30 residue 120. 

15 • The NANBV structural protein of 

claim 13 wherein said protein includes an amino acid 
residue sequence shown in Figure 1 f\om residue 1 to 
residue 326. 
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The * NANBV structural protein of 
claim 13 wherein said protein has an amino acid 
residue sequence shown in Figure 2 from residue 1 to 
residue 316. 

17 A An isolated NANBV structural 

protein comprising' an amino acid residue sequence 
shown in Figure l from residue 69 to residue 120, 

18. \ An isolated NANBV structural 

protein comprising an amino acid residue sequence 
shown in Figure A from residue 121 to residue 176. 

19 • \ The NANBV structural protein of 

claim 18 wherein skid protein includes an amino acid 
residue sequence shown in Figure 1 from residue 121 to 
residue 326. 

20. a\ compos it ion comprising the NANBV 
structural protein of Claim 13 , 17, or 18. 

21. A diagnostic system, in kit form, 
for assaying a body fluidjj sample for the presence of 
antibodies against NANBv ys^nactural antigens 
comprising, in an amount/ sufficient to perform at 
least one assay, a NANBV structural protein according 
to claim 13, 17 or 18. 

22. The diagnostic system according to 
claim 21 wherein said NANBV structural protein is 
affixed to a solid matrix and nas an amino acid 
residue sequence represented by\ Figure 2 from residue 
1 to residue 316. 

23. A diagnost ic \system , in kit form, 
for assaying a body fluid sample for the presence of 
NANBV structural antigens comprising, in an amount 

sufficient to perform at least one \issay, an anti- 

NANBV structural protein antibody, said antibody 
having the capacity to immunoreact with a NANBV 
structural protein according to claim\l3, 17 or 18. 



/ 
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i iod of assaying, a body fluid 
• antibodies against a NANBV 
method comprises: 
ig an immunoreaction 
1 body fluid sample with a 
said protein including an 
:e represented by the 
from residue 1 to residue 
idue 12.0, or from residue 

X4JA uw residue 176; 

maintaining ^aid immunoreaction 
admixture for a time periddyuf/icient for any of saic 
antibodies present to immi^kact with said NANBV 

structural protein to form an\ immunoreaction product; 
and ' 

detecting lihe presence of any of 
said immunoreaction product froA and thereby the 
presence of said antibodies. 

29 ' The method of\elaim 28 wherein 

said NANBV structural protein has L amino acid 
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residue sequence shpwft in Figure 2 from residue 1 to 
residue 316. 

30. The method of claim 28 wherein 

said NANBV structural protein is affixed to a solid 
matrix. \ 

31. The method of claim 30 wherein 
said detecting in step (c) comprises the steps of; 

(i) admixing said 

immunoreaction product formed in step (c) with a 

labeled specific binding agent to form a labeling 
admixture, said labeled specific binding agent 
comprising a specific binding agent and a label; 

(ii) maintaining said 
labeling admixture for a time period sufficient for 
any of said immunoreaction product present to bind 
with said labeled specific binding agent to form a 
labeled product; and 

?- 

(iii) detecting the presence 
of any of said labeled product formed, and thereby the 
presence of said immunoreaction product. 

32. The method of claim 31 wherein 
said specific binding agent is Protein A. 

33. The method of claim 31 wherein 
said specific binding agent is at least one of the 
antibodies anti-human IgG and anti-human IgM. 

34. The method of claim 31 wherein 
said label is lanthanide chelate. 



35. The method of claim 31 wherein 
said label is biotin. 

36. The method of claim. 31 wherein 
said label is an enzyme. 

37. The method of claim 31 wherein 
said label is a radioactive isotope. 

38. A vaccihe domprising an 
immunologically effective aiWt of a NANBV structural 
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protein according\;o claims 13, 17, or 18 in a 
pharmaceutically acceptable carrier. 

39. \The vaccine of claim 38 wherein 
said NANBV structural protein has an amino acid 
residue sequence represented by Figure 2 from residue 
226 to residue 316. 

40. A method for inducing immunity to 
NANBV infection compy^ing administering an inoculum 
comprising an immunologically effective amount of the 
NANBV structural protein\ according to claim 13, 17 or 
18, in a pharmaceuticall^ acceptable carrier. 
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ATGAGCACGATTCCCAAACCTCAAAGAAAAACCAAACGTAACACCAAC 

MetSerThrlleProLysProGlnArgLysThrLysArgAsnThrAsn 

x i 

CGTCGCCCACAGGACGTCAAGTTCCCGGGTGGCGGTCAGATCGTTGGT 

ArgArgProGlnAspValLysPheProGlyGlyGlyGlhlleValGly 



GGAGTTTACTTGTTGCCGCGCAGGGGCCCTAGATTGGGTGTGCGCGCG 

GlyValTyrLeuLeuProArgArgfelyProArgLeuGlyValArgAla 



ACGAGGAAGACTTCCGAGCGGTCGCAACCTCGAGGTAGACGTCAGCCT 

'ThrArgLysThrSerGluArgSerGlnProArgGlyArgArgGlnPro 

ATCCCCAAGGCACGTCGGCCCGAGGGCAGGACCTGGGCTCAGqCCGGG 

IleProLysAlaArgArgProGluGlyAr^|rhrTrpAlaGlnProGly 



TACCCTTGGCCCCTCTATGGCAATGAGGGTTGCGGGTGGGCGGGATGG 

TyrProTrpProLeuTyrGlyAsnGluGlyCysGlyTrpAlaGlyTrp 



CTCCTGTCTCCCCGTGGCTCTCGGCCTAGCTGGGGCCCCACAGACCCC 

LeuLeuSerProArgGlySerArgProSerTrpGlyProThrAspPro 



CGGCGTAGGTCGCGCAATTTGGGTAAGGTCATCGATACCCTTACGTGC 

ArgArgArgSerArgAsnLeuGlyjLysVallleAspThrLeuThrCys 

GGCTTCGCGCACCTCATGGGGTACATACCGCTCGTCGGCGCCCCTCTT 
G lyPhe A 1 aH i sLeuMe t G lyTy r I 1 ePr oLeuVa 1G lyAl aPr oLeu 



GGAGGCCGTGCCAGGGCCCTGGCGCATGGCGTCCGGGTTCTGGAAGAC 

GlyGlyArgAlaArgAlaLeuAlaHisQlyValArgValLeuGluAsp 



GGCGTGAACTATGCAACAGGGAACCTTCCTGGTTGCTCTTTCTCTATC 

GlyValAsnTyrAlaThrGlyAsnLeuProGlyCysSerPheSerlle 

TTCCTTCTGGCCCTGCTCTCTTGCCTGACTGTGCCCGCTTCAGCCTAC 

PheLeuLeuAlaLeuLeuSerCysLeuThrValProAlaSerAlaTyr 

CAAGTGCGCAATTCCTCAGGGCTTTACCAGGTCACCAATGATTGCCCT 

GlnValArgAsnSerSerGlyLeuTyrGlnValThrAsnAspCysPro 

AATTCGAGTATTGTGTACGAGGCGGCCGATGCCATCCTGCACACTCCG 

AsnSerSerlleValTyrGluAlaAlaAspAlalleLeuHisThrPro 

GGGTGTGTCCCTTGCGTTCGCGAGGGTAACGCCTCGAGGTGTTGGGTG 

GlyCysValProCysValArgGluGlyAsnAlaSerArgCysTrpVal 

GCGGTGACCCCCACGGTGGCCACCAGGGACGGCAAACTCCCCACAACG 

AlaValThrProThrValAlaThrArgAspGlyLysLeuProThrThr 

CAGCTTCGACGTCATATCGATCTGCTTGTCGGGAGCGCCACCCTCTGC 
GlnLeuArgAr gHis 1 1 eAspLeuLeuVa 1G ly S er A1 aThrLeuCy s 
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TCGGCCCTCTACGTGGGGGACCTGTGCGGGTCTGTCTTTCTCGTTGGT 

SerAlaLeuTyrValGlyAspLeuCysGlySerValPheLeuValGly 

CAACTGTTTACCTTCTCTCCCAGGCGCCACTGGACGACGCAAGACTGC 

GlnLeuPheThrPheSerProArgArgHisTrpThrThrGlnAspCys 

AATTGTTCTATCTATCCCGGCCATATAACGGGTCATCGCATGGCATGG 

AsnCysSerlleTyrProGlyHisIleThrGlyHisArgMetAlaTrp 

GATATGATGATGAACTGG 

AspMetMetMetAsnTrp 
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ATGTCCCCTATACTAGGTTATTGGAAAATTAAGGGCCTTGTGCAACCC 

JletSerProIleLeuGlyTyrTrpLysIleLysGlyLeuValGlnPro 

S.7*~ 

ACTCGACTTCTTTTGGAATATCTTGAAGAAAAATATGAAGAGCATTTG 
Thr Ar gLeuLeuLeuG luTyr LeuG luG luLy sTy r G luG luH i sLeu 

TATGAGCGCGATGAAGGTGATAAATGGCGAAACAAAAAGTTTGAATTG 

TyrGluArgAspGluGlyAspLysTrpArgAsnLysLysPheGluLeu 

GGTTTGGAGTTTCCCAATCTTCCTTATTATATTGATGGTGATGTTAAA 

GlyLeuGluPheFroAsnLeuProTyrTyrlleAspGlyAspValLys 

TTAACACAGTCTATGGCCATCATACGTTATATAGCTGACAAGCACAAC 
LeuThrGlnSerMetAlal lei leArgTyrl leAlaAspLysHisAsn 

ATGTTGGGTGGTTGTCCAAAAGAGCGTGCAGAGATTTCAATGCTTGAA 

MetLeuGlyGlyCysProLysGluArgAlaGluIleSerMetLeuGlu 

GGAGCGGTTTTGGATATTAGATACGGTGTTTCGAGAATTGCATATAGT 

GlyAlaValLeuAspIleArgTyrGlyValSerArglleAlaTyrSer 

AAAGACTTTGAAACTCTCAAAGTTGATTTTCTTAGCAAGCTACCTGAA 

LysAspPheGluThrLeuLysValAspPheLeuSerLysLeuProGlu 

ATGCTGAAAATGTTCGAAGATCGTTTATGTCATAAAACATATTTAAAT 

HetLeuLysMetPheGluAspArgLeuCysHisLysThrTyrLeuAsn 

GGTGATCATGTAACCCATCCTGACTTCATGTTGTATGACGCTCTTGAT 

GlyAspHisValThrHisProAspPheMetLeuTyrAspAlaLeuAsp 



GTTGTTTTATACATGGACCCAATGTGCCTGGATGCGTTCCCAAAATTA 
Va 1 Va ILeuTyrMetAspPr oMetCysLeuAspAlaPhePr oLy sLeu 

GTTTG TTTT AAAAAACG T ATT G AAGCTAT CCC AC AAATTG AT AAG T A C 
ValCysPheLysLysArglleGluAlalleProGlnlleAspLysTyr 



TTGAAATCCAGCAAGTATATAGCATGGCCTTTGCAGGGCTGGCAAGCC 

LeuLysSerSerLysTyrlleAlaTrpProLeuGlnGlyTrpGlnAla 

* ST" r ?~ — . — 

ACGTTTGGTGGTGGCGACCATCCTCCAAAATCGGATCTGATCGAAGGT 

ThrPheGlyGlyGlyAspHisProProLysSerAsp^euJlJeGluGly 



CGTGGGATCCCCAATTCGAGCTCGGTACCCATGAGCACGATTCCCAAA 
, ArgGlyl leProAsnSerSerSerValProketSerThrlleProLys 

CCTCAAAGAAAAACCAAACGTAACACCAACCGTCGCCCACAGGACGTC 

ProGlnArgLy.sThrLysArgAsnThrAsnArgArgProGlnAspVa.1* 



AAGTTCCCGGGTGGCGGTCAGATCGTTGGTGGAGTTTACTTGTTGCCG 
LysPhePrpGlyGlyGlyGlnlleVa-lGlyGlyValTyrLeuLeuPro . 
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CGCAGGGGCCCTAGATTGGGTGTGCGCGCGACGAGGAAGACTTCCGAG 

ArgArgGlyProArgLeuGXyValArgAlaThirArgLysThrSerGl.u 

CGGTCGCAACCTCGAGGTAGACGTCAGCCTATCCCCAAGGCACGTCGG 

ArgSerGlnProArgG.lyArgArgGlnProIlePr.oLysAlaArgArg, 

CCCGAGGGCAGGkcGGGGATCGGGAATTCATCGTGA' 

ProGluGlyArgThrfGlylleGlyAsnSerSerEnd 

n , A'/ • 
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IBfiL ^iIA L QF LfTILlTY. PATENT APP1.IC . ION FOR FILING 



F ouiO PATENT 
PHA0025P 



Certification under 37 CFFU.10 (if applicable) 



8/zzho 



Dale of deposit 



I hereby certify that this Transmittal letter, enclosed application, and any other documents referred to as enclosed herein 
are being deposited In an envelope with the Unhed States Postal Service "Express Mail Post Office to Addressee" 
aervice under 37 CFR 1.10 on the date Indicated above and addressed to the Commissioner of Palents and Trademarks 
Washington, D.C. 20231 . 



TNO/^A-S F t tt t /k/ 6— 






(Signature of person mailing^pplication) 



(Typed or printed name of person mailing application) 

Cat^lSSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 

Sir: 

Transmitted herewith for filing is the utility patent application of inventor(s): Suzanne gebedee^ 

Genevieve Inchatasepe , Marc S. Nasoff and Alfred M. Prince 






^6 



and entitled: non-r, non-b hepatitis virus antigem, diagnostic methods and vaccines 



-6~h 



Enctosed are? 

m 



A duplicate copy of this transmittal letter. 

One stamped, self-addressed postcard for the PTO Mail Room date stamp. 

One utility patent application containing pages 1 • &£_ . and 

El a declaration or oath for the utility patent application Including a power of attorney, and 

© drawings: □ 1 copy of sheets of formal drawings. OR 

0 1 copy of . Z/ sheets of Informal drawings, QB 

D 1 set of Bristol board sheets of original, formal drawings. 

A certified copy of a - application, No. 

An associate power of attorney. 

An Information Disclosure Statement. 

Verified Slatement(s) relating to small entity status. 

Other: 



2 . 



□ 

□ 

□ 

□ 

□ 

The filing fee has been calculated as shown below: 
(Col. 1) 



FOR: 


NO. FILED 


NO. EXTRA 


BASIC FEE 




»p»ppi» 


TOTAL CLAIMS 


WEBBER 


# 70 


INDEP. CLAIMS 


'S’ - 3 


• IZ. 


□ MULTIPLE DEPENDENT CLAIM PRESENTED 



□ 

m 



If the difference In Col. 1 Is less than zero, 
enter *0" In Col. 2. 



SMALL ENTITY 




OTHER THAN A 
SMALL ENTITY 


RATE 


FEE 




RATE 


FEE 




$ 185 


N CR 




$ 370 


x $ • 6 «b 


■$ 


CR 


x $ 12 «= 


$ ano 


x $ 18 = 


$ 


CR 


X $36c 


$ 


•f $ 60 « 


$ 


CR 


+ $120- 


$ 


TOTAL 


$ 


CR 


TOTAL 


$ lOHT.. 



3. 



Please charge my Deposit Account No. 04-1644 In the amount of $ ' . 

A check In the amount of $ I om.oo to cover the filing fee Is enclosed. 

The Commissioner is authorized to charge payment of the following amounts associated with this 
communication or credit any overpayment to Deposit Account No. 04-1 644: 

E Additional filing fees under 37 CFR 1.16 or deficiencies In remittances therefor. 

E Additional processing fees under 37 CFR 1.17 or deficiencies In remittances therefor. 

Any deficiency In any patent Issue fee under 37 CFR 1.18 for wnlcn partial payment Is made. 
The enclosed utility patent application is related to .. 



Attorney's Signature. 
Name and Reg. No. 



Date: j£i iii£ 

Parras pondenca Addrpssr 

DRE SSIER, GOLDSM ITH. SHORE. SUTKER & MILNA MDW I Tn 
1-1-301) Sorrento Valley Road, Suite 200 
San-Dl ^o, . 

6«-me=T5- 









Fitting-, Me. 
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filing date 



UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 



FIRST NAMED APPLICANT 



07/57 3,643 08/27/90 SUZANNE ZEBEDEE, et al._ 



DRESSLER^GOLDSMITH , SHORE, SUTKER & MILNAMCW, LTD 

11300 Sorrento Valley Road, Suite 200 
San Diego, CA 92121 



EXAMINER 1 

'art UNIT I PAPER number; 



DATE MAILED: 



Sept 13, 1990 



IF NO RESPONSE TO THIS NOTICE IS RECEIVED WITHIN E3ELMMILBAT5, A 

FORMAL REQUIREMENT WILL BE ISSUED 

Thte subject matter of this application appears to: 

rib, ,h, p,«<uc«on o, uii W .1 xmM nucle« Ml or *»*> “ 42 u 

(Department of Energy (DOE)). . 

D -b,v, sipniiiom uiilit, in «. conduct ol mM and epece M, a, raced in 43 U A0. *57 (Naii.nd 
Aeronautics and Space Administration (NASA)}. ■ 

Accwdingly. nopatenlcan Is^e on tl ^B^lff^c^^^drc^aMes under which the 
declaration as provided by 37 CFR 1 ee)! S.'S*,’, rha padorroance dl any work under 

"‘SaTcS^S 

II the invention disclosed in this application was 1 Jjaretopefl I under. a “‘^“[^p^^rosiolhe Invention have been 

aassssssssrsa^ 

IF NO STATEMENT HAS BEEN 

atormal requirement tor statement will then be Issue ^ P „ | 0 fj| 0 an acceptable and timely statement is 

»rn,s,!r.%^ 

to avoid the issuance of a formal requirement. 

IT IS IMPORTANT T0 h N0TE ***!?, dtRmM ' h ® «*■*’* 

invention if and when the application , ‘ fanned as to impact the accuracy of. 3. statement submitted 

earner°a filed^^lure to WJere 

~} ,e r ,ito ” ,d ,pp ‘ ca, '”" s “ ,ws ' p ° ssibiiiiy ' w ' 

responsibility tor complying with the statutes rests with the applicants. 

Any questions regarding this require ment should be directed to Licensing and Review at (703) 557-3011. 

PLEASE DIRECT ALL COMMUNICATIONS RELATING TO THIS MATTER TO THE 

ATTENTION OF LI CENSING AND REVIEW - 

Ml I KM _ " . U.S. DEPARTMENT OF COMMEF 

FORM PTOU 456 Patant and Trademark 0 




I 

' 




UNITED STATEST DEPARTMENT OF COMMERCE 
Patent and. Trademark Office 

Addrass; COMMISSIONER' OR PATENTS AND TRADEMARKS 
‘ Washington,,, D.C.. 20S31 . 



serial-number' 1 FILING DATE 



FIRST NAMED -APPLICANT . 



ATTY; OOCKETNO. 



07/573,643 03/27/90. ZEBEDEE 



DRESSLER, GOLDSMITH, SHORE , 
SUTKER Si MILNAMOW, LTD. 

11300 SORRENTO VALLEY RD. ? ST^. 
SAN DIEGO, CA. 92121 • 



PHA002 1 



200 




000 



DATE MAILED: 



10 /02/90- 



NOTICE TO FILE MISSING PARTS OF APPLICATION- 
FILING DATE GRANTED 



Afiling date has been granted to this application.: However, the following parts are missing. 



all missing parts are filed within the period set below, tl 
ge entity, □ small entity (verified statement jfiled), is $ 



tel. amount owed by applicant as a 

£ov _• 



1. □ The statutory basic filing fee is: □ missing, □ insufficient.; Applicant as a □ large entity, 

□ small entity, must submit $ • •„ to complete thebasic filing fee and MUST ALSO SUBMIT 

/TjrfE SURCHARGE AS INDICATED BELOW. ' ' ^ 

2. jZTAdditional claim fees of $ r, entity.; □ small entity,, including any required 

“' multiple dependent claim fee 1 , are required. Applicant must submit the additional -claim 

fees or cancel the additional claims for which fees are due. NO SURCHARGE . IS REQUIRED 
FOR THIS ITEM. ' 

3. Q The oath or declaration: I 

□ is missing. •- . ; 

□ does not cover items omitted at the time of execution. 

An oath or declaration in compliance . with 37 CFR 1.63, identifying the application by the 
above Serial Number and Filing Date is required: A SURCHARGE MUST ALSO BE 
SUBMITTED AS INDICATED BELOW: ! . ' 

□ The oath or declaration does not identifyi'the application to which it applies. An oath or 
declaration in compliance with 37 CFR. 1.63 identifying the application by the above 
Serial Number and Filing Date -is required. A SURCHARGE MUST ALSO BE SUBMITTED 
S INDICATED BELOW. : yj/ • 

signature to the oath or declaration is:. B^rnisaing, D a reproduction; □ by a person 

other than the inventor or a person qualified under 37 CFR 1.42,, 1.43, or 1.47. A properly 
signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by; 
the above Serial Number and Filing Date -is required^- A SURCHARGE .MUST ALSO BE 
SUBMITTED AS INDICATED BELOW. | < - - 

Q The signature of the following joint inventor(s) -is-missing from the oath or declaration: 

Applicant(s) should provide, if possible an- oath or declaration 

.V k«, . sKaha Com a 1 MnmKop 



•4. 



6 . 



signed by the omitted- inventor(s),. identifying, this application by the above. Serial Number 
and Filing Date. A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED 
BELOW. ’ - ! ; ; ; " ■ \ 

7..Q The application was filed in a language other than English. .Applicant must file a verified 
English translation of the application and a fee of $26.00 under .37 CFR 1.17(k), unless this 
fee has already been paid NO SURCHARGE UNDER 37 CFR 1.16(e) IS REQUIRED FOR 
THIS ITEM. ” : ■ 

8. □ A $20.00 processing fee is required for returned checks. (37 CFR 1.21 (m)). 

9. □ Your .filing receipt, was mailed in error because check was returned. . 

10. □ Other: . ! • 

A Serial Number and Filing Date have been assigned to. this application. However, : to .avoid 
abandonment, under 37 CFR 1.53(d), the missing parts and fees identified above in items 1 and 
3-6 must be timely- provide^ALONG WITH THE PAYMENT OF A SURCHARGE 
for large entities oe=J&frCI$tfor small, entities who have filed a verified statement claiming' such 
status. The surchai^fts seL forth in 37 CFR 1.16(e). Applicant is given ONE MONTH FROM 
THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE FILING. DATE of this 
application, WHICHEVER IS/ LATER, ; within which to,' file all missing parts and pay/ any .fees.. 
Extensions of time may be obtained by filing a !petition accompanied by the- extension* fee under 
the provisions of 37 CFR L.l36(a).* * .. 1 

Direct the response :to, and any questions about, this notice to the undersigned, Attention: 
Application Branch . ' ! ‘ ' 



A copy of this notice MUST be returned with response . 







OFFICE-COPY 



For Office Use Only 
□ 102 □ 202 

□ 103 □ 203 

D 104 - . 204 

O 105 -Q 205. 
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IN THE UNj. xED STATES PATENT AND TRADFxxARK OFFICE 



Applicant: Zebedee, et al. ) 

Group Art Unit: Unassigned 

Examiner: Unassigned 



Our Ref. No. PHA 0025P 
San Diego, California 
October 25, 1990 

v* tyuv <§7 

Y> COMMUNICATION 

HonoralJTe Commissioner of 

Patents and Trademarks 
Washington, D.C. 20231 

Sir: 



Serial No. : 
Filed: 



July 5, 1990 



FOR: NON-A, NON-B HEPATITUS VIRUS 

ANTIGEN, DIAGNOSTIC METHOD 
AND VACCINES 




In response to the Notice of Missing Parts of Application 
under 37 CFR §1. 53(d) dated October 2, 1990, enclosed is a 
Declaration and Power of Attorney signed by the applicants that 
refers to the above-identified application. 

Enclosed is Check No. 3H^ in the amount of $3 60.00 to cover 
the surcharge set forth in CFR §1. 16(e). 

Please charge any additional fees concerning this matter to 
our Deposit Account No. 04-1644. 



Respectfully submitted, 



DRESSLER, GOLDSMITH, SHORE, 
SUTKER & MILNAMOW, LTD. 
11300 Sorrento Valley Road 
Suite 200 

San Diego, California 92121 
(619) 546-1555 



By 




Jougla^A. Bingham 
Reg. No. 32,457 



RECEIVED 

NOV 0 {> 1990 

APPLICATION DIVISION -105 



CERTIFICATE OF MAILING 



I hereby certify that this COMMUNICATION is being deposited with the United States Postal Service as first 
class mail in an envelope addressed to: Commissioner of Patents and Trademarks, Washington, D.C. 20231, on 
the date written below. 



Date 



Douglas A. Bingham 

Typed or Printed Name of 
Person Mailing Correspondence 




Signature of be£f»on Hailing Correspondence 
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PATENT PLICATION DECLARATION AND PL.. 1.QF ATTORNEY 
I HEREBY DECLARE THAT: 

Wy residence, post otlice address, and citizenship are as stated next to my name In PART Aon page 2 hereof. 

■ { 

I believe I am the original, first, and sole inventor (If only one name Is listed) or an original, first, and Joint Inventor (If 
plural names are listed) of the subject matter which Is claimed and for which a patent is sought on the Invention 

e ntUJ e d NON-A, NON-B HEPATITIS VIRUS ANTIGEN , DIAGNOSTIC METHODS AND VACCINES 

the specitication of which: 1 ’ 

□ is attached hereto 

>0 was filed on August 25 , 1990 as Application Serial No. 07/573,643 

and was amended on (If applicable). * 

I hereby state that I have reviewed and understand the contents of the above-Identtfisd specification, including the 
claims, as amended by any amendment referred to above. 

! acknowledge the duty to disclose Information which Is material to the examination of this application In accordance 
with Title 37, Code of Federal Regulations, Sec. 1 .56(a). 

i hereby claim foreign priority benefits under Title 35, Uniled States Code, Sec. 119 of any foreign application(s) for 
' patent or inventor's certificate listed in PART B on page 2 hereof and have also Identified in PART B on page 2 hereof 
any foreign application for patent or inventor's certificate having a filing date before that of the application on which 
priority is claimed. 

1 hereby claim the benefit under Title 35, United States Code, Sec. 120 of any United States applicalion(s) listed in 

• PART C on page 2 hereof and, insofar as the subject matter of each oi the claims of this application is not disclosed in 

• the prior United States application in the manner provided by the first paragraph of Title 35, United States Code, Sec. 
... 112, 1 acknowledge the duty to disclose materia- information as defined in Title 37, Code of Federal Regulations, Sec. 

’ 1.56(a) which occurred between the filing date of the prior. application and the national or PCT international filing date 

: * of this application. ’• 

1 hereby declare that all statements made herein of my knowledge are true and that ail statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001- of Title 18 of 
the United States Code and that such willful false statements may jeopardize the validity of the application or any 

• patent issued thereon. . 



I hereby appoint the following as my attorneys or agents with lull power of substitution to prosecute this application 
and transact all business in th^Upi/ed States Patent and Trademark Office connected therewith: 



Douglas A. Bingham 
Max Dressier 
Stephen D. Geimer 
Henry S. Kaplan 
Gerson E. Meyers 
Jack Shore 
Steven J. Soucar 
Paul M. Vargo 



Reg. N o. 32.457 
Reg. Nu ^14,123 
Reg. No. 28,846 
Reg. NqZH^TT; 
Reg, N o, 21,160 

Reg. NoULSiU 

Reg. NoJ-lgj^^O. 
Reg. No. 29j“TCT 



T alivaldis Cepuritis 
William C. Fuess 
John W. Harbst , 
Martin L Katz 
John P. Milnamow 
Joe! E. Siegel 
John P. Sumner 
Lois P. Besanko 



• Gt>l 

is: DF 



Reg. No J^QJUB — . Ernest Cheslow Reg. No.JZfi.UL 
Reg. No. 30.054. Edward P. Gamson Reg: N o. 29.381 

Rea. No .’ 28.01B- Allen J. Hoover Reg. No. 24,103 

Reg. No . 25,01.1 John W. Klooster Reg. N L 18.953*^ 

Reg. No . 20,635 Paul M. Odell Reg. N o. 28.332^ 

Reg. N o. 25.440 ^..Joseph M. Sorrenlino Reg. 

Reg. N o. 33,039 Marshall W. Sutker Reg. No. 19.96 2 ,Z 
Reg. No! 27.855 ^ Thomas Fitting Reg. No. 34 r 163 



whose mailing address for this application is: DRESSIER, GOUDSMTH.- SHORE, SUTKER & MILNAMOW, LTD. 

^?"Tl300 Sorrento Valley Road, Suite 200 
/ 0 J San Diego, California 92121 
Telephone: (619) 546-1555 



See Page 2 attached, signed, and made a part hereof. 
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PATEN i APPLICATION DECLARATION AND POWER OF ATTORNEY 



PART A: Inventor Information Andj|j^n^t 

Full name of SOLE or FIRST inventor suzanneJzebedee 

Citizenship USA Residence 7544 charmant Drive 

.. S an Die go, California 

Post Office Address (If different) 



92122 (j/L 



Inventor's signature: 




Date: \ 



Full name of SECOND joint inventor, if any cenpvipyp ; 

Citizenship E£g ££ £ Residence 504 East 63rd street 

New^York , NY 10021 

Post’ Office Address (If different) . _ ■ 



Second Inventor's signature: 






Date:. 



Full name of THIRD Joint inventor, if any Marc s. 

Citizenship u sa_ Res1dence U-73T.Mira Laoo wav 



Post Office Address (if different) 

Third Inventor's signature: rt/Jouc 



San Diego, California 92131 f£ A- 




. Date: 






°iO 



Full name of FOURTH joint inventor, if any Alfred m. prince 

Citizenship _usa Residence H i. stone Gill Road, gaund aidaa 

- New York, NY 10576 

Post Office Address (If different) , 



Fourth Inventor's signature: 



Date: 




Full name of FIFTH joint Inventor, If any 

Citizenship Residence 

Post Office Address (If different) 

Fifth Inventor's signature: __ 



PART B: Prior Foreign Application(s) 

Serial No. Country Day/Month/Year Filed Priority Claimed 

,-D-Yes □ No 

□ Yes CD No 

PART C. Claim For Benefit Of Filing Date Of Earlier U.S. Applicalion(s) 

£erial No. Filing Date Status: 

CD Patented CD Pending CD Abandoned 

CD Patented CD Pending □ Abandoned 



See Page 1 to which this Is attached and from which this Page 2 continues. 
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I HEREBY DECLARE THAT: 

t • 

My residence, post office address, and citizenship are as slated next to my name In PART A on page .2. hereof. 

I believe I am the original, first, and sole inventor (If only one name Is listed) or an original, first, and joint, inventor (If 
plural names are listed) of the subject matter which Is claimed and for which a patent Is sought on the Invention 
entitled non-a, non-b hepatitis virus antigen, diagnostic methods and vaccines 




□ is attached hereto 

m was filed on August 25, 1990 as Application Serial No. 07/573 , 643 

and was amended on . (H applicable). 



I hereby state that l have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose Information which Is material to the examination of this application in accordance 
with Title 37, Code of Federal Regulations, Sec. 1.56(a). 

1 hereby claim foreign priority benefits under Title 35, United States Code, Sec. 119 of any foreign application(s) for 
patent or inventor’s certificate listed in PART B on page 2 hereof and have also Identified in PART B on page 2 hereof 
\ any foreign application for patent or Inventor's certificate having a filing date before that of the application on which . 
. priority is claimed. 

I hereby claim the benefit under Title 35, United States Code, Sec. 120 of any United States application(s) listed In 
PART C on page 2 hereof and, Insofar as the subject matter of each of the claims of this application is not disclosed In 
’ the prior United Stales application in the manner provided by the first paragraph of Title 35, United States Code, Sec. 
...112, 1 acknowledge the duty to disclose material information as defined in Title 37, Code of Federal Regulations, Sec. 

1.56(a) which occurred between the filing date of the prior application and the national or PCT International tiling date 
•: ” of this application. 

. 1 hereby declare that all statements made herein of my knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements may jeopardize the validity of the application or any 
• patent issued thereon. 

I hereby appoint the following as my attorneys or agents with full power of substitution to prosecute this application 
and transact all business In the United States Patent and Trademark Office connected therewith: 

Douglas A. Bingham Reg. No. 32,457 Talivaldia Cepurhis Reg. No. 20,818 Ernest Cheslow Reg. No. 17,019 

Max Dressier Reg. No. 14,123 William C. Fuess Reg. No. 30,054 Edward P. Gamson Reg. No. 29,381 

Stephen D. Geimer Reg. No. 28,846 John W. Harbst Reg. No. 28,018 Allen J. Hoover Reg. No. 24,103 

Henry S. Kaplan Reg. No. 25,346 Martin L Katz Reg. No. 25,011 John W. Klooster Reg. No. 18,953 

Gerson E. Meyers Reg. No. 21,160 John P. Milnamow Reg. No, 20.635 Paul M. Odell Reg. No. 28,332 \ 

Jack Shore Reg. No. 17,551 Joel E. Siegel Reg. No. 25,440 Joseph M. Sorrpntino- Reg. No. 32,598 

Sloven J. Soucar Reg. No. 32,440 / John P. Sumner Reg. No. 33,039 .. Marshall W. Sutker Reg. No' 19,962 

PaulM. Vargo Reg. No. 29,1 16 Lois P. Besanko Reg. No. 27,855 Thomas Fitting Reg. No. 34,163 

whose mailing address for this application is: DRESSLER, GOLDSMITH, SHORE, SUTKER & MILNAMOW, LTD. 

11300 Sorrento Valley Road, Suite 200 
San Diego, California 92121 
Telephone; (619) 546-1555 

See Page 2 attached, signed, and made a part hereof. 
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PATENT APPLICATION DECLARATION AND POWER OF ATTORNEY 

PART A: Inventor Information And Signature / 

Full name of SOLE or FIRST inventor Suzanne zebedee ■ 

Citizenship — usa Residence 7544 chai-mant n r j. m 7,1 



_ — „ ■ 

San Diego, California ' 92122 ' * 



Post Office Address (If different) 
Inventor's signature: _____ 



'YojL^f 

Post Office Address (If different) 



Date: 



..New York, NY 1 orm 



Second Inventor's signature; )\ ^ 

^ - ■ c‘ : 



Lll 




3 E 



Date: / \o \ V^A ^ 




Full name of FOURTH joint inventor, if anv Alfred m. Prin,» 

Citizenship usa r : = 

K Res| aence ifis stone mil Road. Po„na fif1lr 

Jl ew York '' NY 105 76 7 



Post Office Address (If different) 

Fourth Inventor's signature: Gu^Jh \ (2^ 

Full name of FIFTH joint Inventor, if any 

Citizenship — Residence 



Date 



¥= 

l'/ fD. 



1x112. 



Post Office Address (If different) 
Fifth Inventor's signature: 



Date: 



PART B: Prior Foreign Application(s) 

Serial No. Country 



Day/Month/Year Filed 



PART C: Claim For Benefit Of Filing Date Of Earlier U.S. Application (s) 



Priority Claimed 
D "Yes □ No 

□ Yes □ No 



Serial No. 



Filing Date 



Status: 

□ Patented □ Pending D Aba^^ 

□ Patented □ Pending □ Abandoned 



Bee Page 1 to which this Is attached and from which this Page 2 conlinues. 













UWITEP STATES ^ARTMEWT OF COMMERCE 
Patent' andjrademark Office 

- Address:': COMMISSIONER OF. PATENTS' AND TRADEMARKS 
• Washington, j;Df0. .20231 . 



id 




| FILING DATE ; . . | . 


FIRST NAMED APPLICANT 


. | ■ ATTV. DOCKET NO- j 


tirr 











£ 73 , .£43 08/27/90/ ‘ ZEBEDE E. 



DRESSLER-, GOLDSMITH?. SHORE., 

SUTKER $r mUMAMOW,. LTD. 

1, 1 30 0 SORRENTO . VALLEY RD . STE . 20 0 
SAM J> I E©0, C A - 92:1 2 t 



PHAQ02SP 




DATE MAILED: 



10/02/90 



NOTICE TO FILE MISSING PARTS OF APPLICATION- 
FILING DATE GRANTED 



A filing date has been granted to this application. However, the following parts are missing. " 

If/all missing parts are filed within the period .set below, the* total amount owed by applicant as a 
jZklargefentitv, □ small entity (verified statement filed),;!* $ U ■ O '0 • ■ *' 

1. □ The statutory basic filing fee is: □ missing. Q insufficient. Applicant as a □ large entity, 

□ small entity, must submits - — ^ to complete the basic filing fee and MUST ALSO SUBMIT 

/£HE SURCHARGE AS INDICATED BEJ/3W. . . 

2. / 2TAdditional claim fees of $ ^ a ^i^-rge. entity, small entity; including any required 

multiple dependent- claim fee; are required. Applicant must submit the additional claim 
fees or cancel the additional claims for which fees are due. NO SURCHARGE IS REQUIRED 
FOR THIS ITEM. 

3. □ The oath or declaration: • 

Dismissing.. , 

□ does not cover items omitted at the time of execution. 

An oath or declaration in compliance with' 37 GFR 1.63, identifying the application by the 
above Serial .Number and Filing Date isj required. A SURCHARGE MUST ALSO BE 
SUBMITTED AS INDICATED BELOW; j • / 

_4. □ The oath or declaration does not identify i the application to which it applies. An oath or 
' -‘ -declaration in- compliance with 37 CFRl 1.63 identifying- the application by the above 
^ Serial Number and Filing Date i9 required. A SURCHARGE .MUST ALSO BE SUBMITTED 
jAS INDICATED BELOW. 

5. ,^-The'signature to the oath or declaration isi .^^missing; □ a- reproduction; □ by a person 
// other than the inventor or a person qualified under 37 CFR 1.42, .1.43, or 1.47. A properly 

signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by, 
the above SerialNumber arid Filing Date : is required.. A SURCHARGE MUST ALSO BE 
SUBMITTED AS INDICATED BELOW. ! • v : 

6. □ The signature of the following, joint inventor(s); is missing from the oath or declaration: 

; _ - : Applicant(s) should provide, if possible an oath or declaration 

signed by the omitted inventor(s), identifying this application by thei above Serial Number 
.and Filing Date. A SURCHARGE MUST ALSO- BE. SUBMITTED AS- INDICATED 
■ BELOW. , ; -■ '. • •' \. 

7. D .The application; was filed in a language other than English. Applicant must file, a verified 

English translation of the application and a fee of $26.00 under 37 CFR 1.17(k), unless this : 
fee has already been: paid NO SURCHARGE UNDER 37 CFR 1.16(e) IS REQUIRED -FOR 
THIS ITEM, . - ' j • • • 

8. □ A$20.00 processing fee is requiredfor returned checks. (37 CFR1.21(m)). 

9. □ Your filing receipt was mailed I in. error because check was returned. 

10. □ Other: ,. v : ‘ ^ ; ’ . ’ ’ ‘ 

A Serial Number and Filing Date have been assigned to this application. However,: to avoid . 
abandonment under 37 CFR 1.53(d), the missing parts and fees identified. above -in items 1 and , s?G 
3-6 must be- timely providgd^ALONG WITH THE PAYMENT OF A SURCHARGE OF-^ItrUO''^^ " f 
for large entities oi^^S^D^or . small entities who have filed a verified stateinent - claiming] 'such 
status. The 'surchauge is set rforth in 37 CFR 1.1 6(e).; Applicant is given ONE MONTH- FROM 
THE DATE OF THIS LETTER,. OR. TWO- MONTHS FROM THE FILING DATE of this 
application,- WHICHEVER. IS LATER, within which to file all missing parts and pay any ji fees. . 

Extensions of time may be obtained 1 by . filing, a petition accompanied by the 1 extension fee under 
the provisions of 37 CFR 11136(a). 

Direct, the. response to, and any questions about, this notice to the undersigned, Attention: 

Application Branch . : ' ' 



OfP-RP 1 T70 2/9 4 8 O 27 1 ' 103 * 24 

' ;V 0S k “ 

For:' ^Manager; AjppUcatidn [• 

( 703 ) 557 - 3254 , V V " k *'?>. < ;• 

- - - • -T"*-r. in.?-'’ •. .. . “ >> 1 T . f***- i'-.T 
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, .. APPLICANT: 

N0,: 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE^ 



FILED: 

FOR: 



Zebedee et al. 
07/573,643 
August 25, 1990 



NON-A, NON-B HEPATITIS VIRUS 
ANTIGEN, DIAGNOSTIC METHODS 
AND VACCINES 



) 

) 

) GROUP. ART UNIT: 

) Unassigned 

) 

) EXAMINER: 

) Unassigned 

) 

) San Diego, California 
J Ref. No. PHA0025 




.2 



COMMUNICATION 






Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 



Attn: 



LICENSING AND 
REVIEW 



Sir: 



Enclosed herewith is a DECLARATION of the inventor of the 
subject application pursuant to the provision of Section 152 of 
the Atomic Energy Act, 42 U.S.C. 2182, as amended, filed as a 
supplemental statement in response to the Office Action mailed 
September 13, 1990. 

It is believed that no processing fee is required to 
accompany this COMMUNICATION and DECLARATION. However, the 
Commissioner is hereby authorized to charge such fees as may be 
necessary in connection with this matter to our Deposit Account 
No. 04-1644. 

Respectfully submitted, 




Thomas Fitting, Reg. No. 



34,163 



DRESSLER, GOLDSMITH, SHORE, SUTKER & MILNAMOW, LTD, 
11300 Sorrento Valley Road, Suite 200 
San Diego, CA 92121 
619/546-1555 



CERTIFICATE OF MAILING 



r hereby certify that this COMMUNICATION is being deposited with the United States Postal Service 
with sufficient postage as First Class Mail In an envelope addressed to: Hon. Comroiss loner of Patents and 
Trademarks, Attn: Licensing and Review, Washington, DC 20231 on the date indicated below. 



TF/bj 



Thomas Fitting 



2 6 OcfahtSi | Jo 
Date 



•/ 




^PP^CANT: 

rnh m lf N0 - ! 

\,.£|#ED: 



IN THE UI ED STATES PATENT AND TRAD \RK OFFICE 



Zebedee et al. 
07/573,643 
August 25, 19‘90 



FOR: NON- A, NON-B HEPATITIS VIRUS 

ANTIGEN, DIAGNOSTIC METHODS 
AND VACCINES 



) 

) 

) GROUP ART UNIT: 

) Unassigned 

) 

) EXAMINER: 

) Unassigned 

) 

) San Diego, California 
) Ref, No. P£ 

.) 



mfa D 



DECLARATION 



Hon. Commissioner of Patents and Trademarks' 
Attn: Licensing and Review 

Washington, DC 20231 



NOV 5 mo 

LICENSING & REVIEW 



Sir: 

We, Suzanne Zebedee, Marc S. Nasoff, and Alfred M. Prince, 
citizens of the United States of America, presently residing at 
7544 Charmant Drive, San Diego, California 92122, 11734 Mira Lago 
Way, San Diego, California 92131, and 154 Stone Gill Road, Pound 
Ridge, New York, New York 10576, and Genevieve Inchausepe, a 
citizen of France, residing at 504 East 63rd Street, New York, 

New York 10021, respectively, declare: 

That we made and conceived the invention described and 
claimed in patent application Serial No. 07/573,643, filed in the 
United States of America on August 25, 1990, titled: NON-A, 

NON-B HEPATITIS VIRUS ANTIGEN, DIAGNOSTIC METHODS AND VACCINES; 

That we made and conceived this invention while employed by 
Pharmacia Genetic Engineering, Inc.; 

That the invention is related to the work we were employed 
to perform and was made within the scope of our employment 
duties; 

That the invention was made during working hours and with 
the use of facilities, equipment, materials, funds, information 
and services of Pharmacia Genetic Engineering, Inc.; and 

That the invention was not made or conceived in the-course 
of, or in connection with or under, the terms of any grant, 
contract, subcontract, or arrangement entered into with or for 
the benefit of the United States Atomic Energy Commission or its 




2 



Serial No. 07/573 



13 



successors’ Energy Kesearch a „ a 0 « velopi » e „ t ^ 

the Department of Energy. i 

We further declare that all statements made herein of our 
wn knowledge are true and that all statements made on 

th “ > * lie£ *" telieVed t0 b * that 

statements JTLTILTS 111 ““ ““ vll ““ “»«• 

11Ke so made are punishable by fine or 

imprisonment, or both, under Section 1001 of Title 18 of the 
m e States Code, and that such willful false statements may 
jeopardize the validity of any patent issuing on this 
application. 



Suzannn Zebedee 



Date 



(Wnevieve InchausejJe Dati 



Marc s. Nasoff 



Date 



Alfre. 



<Uj waU, £_ 

red M. Pri foe 



l 



'V-<YX> 



Date 



CERTIFICATE OF HAILIW R 






Thomas Fitting, Reg. 




DRESSIER, GOLDSMITH, SHORE, SUTKER & 
11300 Sorrento Valley Road, Suite 200 
Sen Diego, California 92121 
619/546-1555 



HILNAMOW, LTD. 




TF/bj 





Zebedee et al. 
07/573,643 
August 25, 1990 



FOR: NON-A, NON-B HEPATITIS VIRUS 

ANTIGEN, DIAGNOSTIC METHODS 
AND VACCINES 



DECLARATION 



) GROUP ART UNIT: 

) Unassigned 

) 

) EXAMINER: 

) Unassigned 

) 

) San Diego, California 
) Ref.-Wb'. PHA0025 



Hon, Commissiioner of Patents and Trademarks 
Attn: Licensing and Review 

Washington, DC 20231 



NOV 5 >990 

UCENSW& & 



Sir: 




We, Suzanne Zebedee, Marc S. Nasoff, and Alfred M. Prince, 
citizens of the United States of America, presently residing at 
7544 Charmant Drive, San Diego, California 92122, 11734 Mira Lago 
Way, San Diego, California 92131, and 154 Stone Gill Road, Pound 
Ridge, New York, New York 10576, and Genevieve Inchausepe, a 
citizen of France, residing at 504 East 63rd Street, New York, 

New York 10021, respectively, declare: 

That we made and conceived the invention described and 
claimed in patent application Serial No. 07/573,643, filed in the 
United States of America on August 25, 1990, titled: NON-A, 

NON-B HEPATITIS VIRUS ANTIGEN, DIAGNOSTIC METHODS AND VACCINES; 

That we made and conceived this invention while employed by 
Pharmacia Genetic Engineering, Inc.; 

That the invention is related to the work we were employed 
to perform and was made within the scope of our employment 
duties; 

That the invention was made during working hours and with 
the use of facilities, equipment, materials, funds, information 
and services of Pharmacia Genetic Engineering, Inc. ; and 

That the invention was not made or conceived in the— course 
of, or in connection with or under, the terms of any grant, 
contract, subcontract, or arrangement entered into with or ’for 
the benefit of the United States Atomic Energy Commission or its 



Y 




K 



Serial No. 07/573, o43 



successors: Energy Research^ and Development Administration or 

the Department of Energy. 

We further declare that all statements made herein of our 
own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of any patent issuing on this 
application. 

jo-2^qo 

Suzanr^ Zebedee Date Genevieve Inchausepe Date 

—A** 

Marc S. NasofM iSate Alfred M. Price Date 



CERTIFICATE OF HAIL IMH 



«ffUi£%£n > 5 *$• »»«•. Service virh 

Trademark, , Attn, ,ic.„.in t and - 



Thomas Fitting, Reg. No. 34,163 



Z6 O (??o 



Date 



DRESSIER, GOLDSMITH, SHORE, SUTKER & HILNAMOW, LTD. 
11300 Sorrento Valley Road, Suite 200 
Sen Oiego, California 92121 
619/546-1555 



TF/bj 
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THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Zebedee et al. 
07/573,643 



August 27, 1990 



NON-1, NON-B HEPATITIS VIRUS ) 

antigen, diagnostic methods ) 
and vaccines ) 



GROUP ART UNIT: Una§#igned 

CP 

EXAMINER: Unass§gned§ ^ 

-- a 

vo \~n 
^ 2: 

i san Diego, Calif otfii£a ^ 

) Ref. No. PHA002 5 ^ ^ 



PETITION UNDER RULE 1.182 



Hon. Commissioner of Patents and Trademarks 
Washington/ DC 20231 

Attn: Application Division 



Sir: 



ftCEf V£Q 

N0V 16 W90 
DEp UTYASST. COMM . 



It is respectfully requested that the filing date afforded 
the above-identified application be corrected from the filing 
date of August 27, 1990 as shown on Form PTOL-456, a copy o 

which is enclosed as Exhibit I. . 

The above-identified application was filed by. Express Mail 
on August 25, 1990 as evidenced by the additional Exhibits The 

application should, therefore, have been granted a filing date of 
August 25, 1990 rather than August 27, 1990, as is shown in 

enclosed Exhibit I. . . , 

In particular. Exhibit II is a photocopy of the transmi 

letter that accompanied the filing of the application, The 
Certificate of Express Mailing on the top of the transmittal 
letter lists the Express Mail label number (RB212458125) 
and the name and signature of the person who mailed the-.- 
application (Thomas Fitting). The transmittal letter is srgne 

the applicatipq 2 4Thom^.**tting, Reg. No. 

34,163) and has the same date of mailing. 



i 




Serial No. 07/573,643 
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Exhibit III is a photocopy of the receipt of the Express 
Mail label used to file the application. The label number on 
this receipt corresponds to the label number on the Certificate 
of Express Mailing in Exhibit II, and the proper addressee is 
also shown, as is the correct postage for the Express Mail 
package. 

Exhibit III further shows that a Postal Service clerk with 
the initials JJ or JF at a United States Post Office in Zip Code 
Region 92110 received the application on August 25, 1990. Thus, 
the application was indeed deposited on August 25, 1990, the date 
of receipt indicated on the Express Mail label by the Postal 
Service clerk. 

It is submitted that the above discussion and the enclosed 
Exhibits I-III, attached hereto, clearly show that the 
application was in fact filed on August 25, 1990. The 
transmittal letter bears the date of August 25, 1990, and the 
Express Mail receipt shows that the application was deposited at 
a United States Post Office and received by a U.S. Postal clerk 
during business hours on August 25, 1990. Thus, pursuant to 37 
C.F.R. §l. 10(c), the application was filed on August 25, 1990. 

In view of the fact that the application was actually filed 
on August 25, 1990, it is further respectfully petitioned that 
the application be afforded a filing date of August 25, 1990 on 
all of the documents . in the file. 

Check No. 3437 in the amount of $120.00 is enclosed for this 
Petition fee. Please charge our Deposit Account No. 04-1644 
should any further fee be needed. _ 



. •/ 




Serial No, 07/573,643 



3 



Respectfully submitted, 



Bv s 

Thomas Fitting, Reg.ito. 34,163 



Enclosures 
' Exhibits I-III 
Postcard 



DRESSLER, GOLDSMITH, SHORE, SUTKER & MILNAMOW, LTD, 
11300 Sorrento Valley Road, Suite 200 
San Diego, California 92121 
619/546-1555 



CERTIFICATE OF HAILING 

I hereby certify that this PETITION and the enclosures are being deposited with the United States 
Postal Service with sufficient postage as First Class Hail In an envelope addressed to: Hon. Commissioner 

of Patents and Trademarks, Washington, DC 20231, Attn: Application Division, on the date as indicated 
below. 



£ 



Thomas Fitting 



Dcs/vb 






Date 
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.EXHIBIT I 



Vs 




UNITED STATEST ARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 



> SERIAJ. 


FILING DATE | 


FIRST NAMED APPLICANT 


j ATTY. DOCKET NO. 


-grenggg* 

077573,643 


08/27/90 


SUZANNE ZEBEDEE, et al. 





Thomas Fitting 

DRESSLER, GOLDSMITH/ SHORE, SUCKER & MILNAMOW, LTD. 
11300 Sorrento Valley Road, Suite 200 
San Diego, CA 92121 



E © d D W H 



| IPSO 



DRESSLER, GOLDSMITH, SHORE 
SUTKER & MILNAMOW, LTD 



b oKETEl) . examiner- 



team 



ART UNIT 



PAPER NUMBER 



DATE MAILED: 



Sept 13, 1990 



IF NO RESPONSE TO THIS NOTICE IS RECEIVED WITHIN FORTY-FIVE DAYS . A 
FORMAL REQUIREMENT WILL BE ISSUED 



Tf?e subject matter of this application appears to: 

i 

Elbe “useful in the production or utilization of special nuclear material or atomic energy" as recited in 42 U.S.C. 2182 
(Department of Energy (DOE)). 

□"have significant utility in the conduct of aeronautical arid space activities" as recited in 42 U.S.C. 2457 (National 
Aeronautics and Space Administration (NASA)). 

Accordingly, no patent can issue on this application unless applicant(s) file a statement (under oath or in the form of a 
declaration as provided.by 37 CFR 1.68) setting forth (1) the full facts concerning the circumstances under which the 
invention was made and conceived and (2) the relationship (if any) of the invention to the performance of any work under 
any contract or other arrangement with the Agency (ies) noted above. On the reverse side of this form is an example 
of an acceptable vonmat for this statement. The language appearing in paragraphs III and/or IV of the example must 
appear if applicant is attempting to establish that no relationship (under item 2 above) exists. 

If the invention disclosed in this application was developed under a contract, grant or cooperative ag. cement between 
the Agency indicated above and a person, small business or non-profit organization and rights to the invention have been 
determined by specific reference to 35 U.S.C. 202 in the contract, grant or cooperative agreement, then applicant need 
not submit the statement described above. Instead, applicant may file a verified statement (under oath or in the form of 
a declaration, 37 CFR 1.68) setting forth the information required by 35 U.S.C. 202(c)(6). 

IF NO STATEMENT HAS BEEN RECEIVED WITHIN FORTY-FIVE DAYS OF THE MAIL DATE INDICATED ABOVE, 
a formal requirement for statement will then be Issued. No provision Is made for extension of the statutory thirty-day period 
for response to the formal requirement and the penalty for failure to file an acceptable and timely statement is 
abandonment of the application. Therefore, applicants are strongly encouraged to submit a statement at this time in order 
to avoid the issuance of a formal requirement. 

IT IS .MPORTANT TO NOTE that the statement must accurately represent the property rights situation of the claimed ' 
invention if and when the application is found allowable. Thus, if during prosecution before the examiner, the claimed 
invention is so altered or the property rights situation so changed as to impact the accuracy of a statement submitted 
earlier, a supplemental statement must be filed. Failure to submit such additional information where-appropriate may 
be considered a ;alse representation of material facts and render the patent owner vulnerable to loss of patent rights, and 
other sanctions as set forth in the statutes. The PTO will not review allowed applications for this possibility. The 
responsibility for complying with the statutes rests with the applicants. 

Any questions regarding th ; ~ requirement should be directed to Licensing and Review at (703) 557-301 1 . 



PLEASE DIRECT ALL COMMUNICATIONS RELATING TO THIS MATTER TO THE 
ATTENTION OF LICENSING AND REVIEW 



FORM PTOl-456 



U.S. DEPARTMENT OF COMMERCE 
Paieni and Trademark Offioe 








EXHIBIT II 



TRANSK^y OF I rri'iTY " PATENT APPU r^y^R FH IMR 
Certification under 37 CFR 1.10 (H applicable) ■ 



PHA0025P 



RB'tiZMS’g [l£_ 

‘Express Mair mailing label number 



8 (z£_ / 10 
Dale ol deposit 



I hereby certify ihoct this Transmittal fetter, er>do 9 ed application, and any other documents referred to as endo&ed herein 
a/e being deposited In an envelope with the Unhed States Postal Service ’Express Wall Post Office to Addressee’ 
wrvce under 37 CFR f ,10 on the date Indicated above and addressed to the Commissioner of Patents and Trademarks, 
Washington, D.C. 20231. 

TJjO^AS F iTTi fJQ- 

(Typed or printed name ol person mailing applicalion) (Signature ol person mailing^pplicalion) 

COMMISSIONER OF PATENTS AND TRADEMARKS : 

Washington. D.C. 20231 

Sir: 

T '°.nsmltled herewllh for filing is the utility patent application of invenlor(s): Suzanne zebedee. 

.■tnevieve Inchausepe, Marc S, Nasoff and Alfred M. Prince 

and entitled: non-a, nqn-b hepatitis virus antigen, diagnostic methods and vaccines 



1, Enclosed are: 

i 

H A duplicate copy of this transmittal letter, 

g One stamped, self-addressed postcard for the PTO Mail Room date stamp. 

One utility patent application containing pages 1 - 80 , and 

B a declaration or oath for the utility patent applicalion including a power of attorney, and 

® drawings: □ 1 copy of sheets of formal drawings, OR 

0 1 copy of ... 4/ sheets of informal drawings, £LB 

□ 1 set of ; Bristol board sheets of original, forma! drawings. 

□ A certified copy of a application, No. 

□ An associate power of attorney, 

□ An Information Disclosure Statement. 

D Verified Slatement(s) relating to small entity status, 

□ Other: 



2 . 



The filing fee has been calculated as shown below: 



(Col. 1) • (Col. 2) 



FOR: 


NO. FILED 


NO. EXTRA 


BASIC FEE 




111— H 


TOTAL CLAIMS 


BH 


* zo 


INDEP. CLAIMS 


. 3 


* 12. 


□ MULTIPLE DEPENDENT CLAIM PRESENTED 



If the difference in Col. 1 Is less than zero, 
enter ’O’ In Col. 2. 



SMALL ENTITY 



OTHER THAN A 
SMALL ENTITY 



. RATE . 


FEE 




. RATE 


FEE 




$' 185 


• x CR 




$ 


370 


x $ 6 « 


$ 


CR 


X $ 12 « 


$ 


5140 


x $ 18 o 


S 


CR 


x $36 = 


$ 


HVL 


+ l 60 - 


$ 


CR 


+ $‘20~ 


S 


TOTAL 


$ ; 


CR 


TOTAL 


• 


/ota. 



□ Please charge my Deposit Account No. 04-1644 in the amount of $ .. 

S3 A check In the amount of $ j *^4 z.oo to cover the filing fee is enclosed 

E The Commissioner is authorized to charge payment of the following amounts associated with this 
communication or credit any overpayment to Deposit Account No, 04-1644: 

ED Additional filing fees under 37 CFR 1,16 or deficiencies in remittances therefor. 

Cl Additional processing fees under 37 CFR 1.17 or deficiencies In remittances therefor, 
pi Any d6..ciency in any patent issue fee under-37 CFR 1.18 for which partial 'payment is made. 

The enclosed utilily patent application Is related to 



~~j y i ^ i LH£ Attorney's Signature ^ 

Name and Reg. No. ^ • 

Address: ‘ 7 ~ 5 ft yT/rJ G- t Kej Mo, P.^l 

DRESStJ=R,- r aOLDSf^j TH, SHORE, SUTKER & MILNAMOW, LTD. 

11300 Sorrento Valley Road ^ Suite 200 
San Diego, California. 9217.1 ' 

'319/545-1555 














UNITED STA'ti*^ DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

ASSSTANT SECRETARY AND COMMISSIONER 
OF PATENTS AND TRADEMARKS C> 

Washington, D.C. 20231 u Q 



JAN 2 3 1991 

Dressier, Goldsmith, Shore, 

Sutk.er & Milnamow, Ltd. 

11300 Sorrento Valley Road, Suite 200 
San Diego, CA 92121 

In re Application of : 

Suzanne Zebedee , et al. : 

Serial No. 07/573,643 * : DECISION ON PETITION 

Filed: August 27, 1990 : 

For: NON-A, NON-B HEPATITIS VIRUS ; 

ANTIGEN, DIAGNOSTIC METHOD : 

AND VACCINES : 



The above- ident i f ied application has been forwarded to the Office 
of the Assistant Commissioner for Patents for consideration of 
the petition filed October 22, 1990, requesting that the 
application be accorded a filing date of August 25, 1990, instead 
of August 27, 1990. 

Petitioners request the earlier filing date on the basis that the 
application was purportedly mailed to the Patent and Trademark 
Office (PTO) via "Express Mail" on August 25, 1990. 

This application was deposited in U.S. Postal Service "Express . 
Mail" on August 25, 1990, which was a Saturday, as evidenced by 

Express Mail customer receipt No. RB212458125. The application 
papers had a proper certificate of mailing by Express Mail. In 
accordance with the Patent and Trademark Office (PTO) procedures, 
however, the application papers were stamped in the Mail Room 
with the date of the next business day, Monday, August 27, 1990. 

Applicants are now accorded the privilege of depositing 
applications by Express Mail and haying the date of deposit 
considered the date of receipt in the PTO for filing date 
purposes. However, 37 CFR 1.10(a) and (c) specifically state 
that the date of deposit in Express Mail will not be accorded the 
papers if that date is a Saturday, Sunday or federal holiday 
within the District of Columbia. For example, 37 CFR 1.10(a) 
states: 

"Any paper or fee to be filed in the Patent and Trademark 
Office can be filed utilizing the 'Express Mail Post 
Office to Addressee* service of the United States Postal 
Service and be considered as having been filed in the 
Office pn the date the paper or fee is shown to have been 
deposited as 'Express Mail* with the United States Postal 
Service unless the date of deposit is a Saturday, Sunday* 
or Federal holiday within the District of Columbia. See 
37 CFR 1.6 (a) 








Serial No 



07/573,643 



Page 2 



Accordingly, since August 25, 1990, was a Saturday, the above- 
identified application was properly accorded a filing date of 
August 27, 1990. 

The petition is denied . 



Receipt is acknowledged of the declarations, additional claim and 
surcharge fees filed on October 29, 1990, in response to the 
Notice To File Missing parts of Application-Filing Date Granted 
mailed October 2, 1990. 

The application is being returned to Examining Group 180 for 
further processing with a filing date of August 27, 1990, 

C> E.‘Ua~. thrv**. 

Charles E. Van Horn 

Patent Policy and Programs Administrator 
Office of the A/C for Patents 



msm/rkg 




UNITED STATt^- DEPARTMENT OF COMMERCE 



Patent* and "Tradomark^ Office 



. Address : COMMISSIONER- OF TjATE NTS ANO, TRADEMARKS 
'' Wephington, D ; C. 20231 



j HUNO DATE |_ FIRST NAME 

07/573? 643 03/27/90 ZEBEDEE 

DRESSLER? 'GOLDSMITH , SHORE ? 

8UTKER & MILNAMOW, LTD. \ 

11300 SORRENTO VALLEY RD. STE. 200 
SAN DIEGO. CA 92121 . . ! 



This is a communication from tha s,arrtn«ln^£uaoot your application, 
COMMISSIONER OF PATENTS AND TRADEMARKS 



FIRST NAMED INVENTOR 



— attorney docket no. 

s PHA0025P ■ 

1 EXAMINER 

WORT MAN? D 

ART UNIT I PAPER NUMBER ~ 



DATE MAILED; 



12/17/91 




□ This application has been examined * □.Responsive to communication filed on, 



□ TWb action Is made final. 



- , , . — ' — - rnnnth/fi^ *$) days from the date of this letter. 

, SK to become. abandoned. 35 U.S.G. 133 ' 

Parti THE FOLLOWING ATTACHMENTS) ARE PART OF THIS ACTON: 

, _ . dt/vcoo 2 n Notice re Patent Drawing, PTO-948. 

1 . □ Notice ot Releronces Cited by Ex ^^ T< ^ . ... «' Q Noto) of Infonnal Paten. Application. Form PTO-152 

3. 0 Notice of Art Cited by Applicant, PTO-1 449. ^ r=[ 

, 8.0 Information on How to Effect Drawing Changes. PTCM474. A U " 



Port II SUMMARY OF ACTION 



1. f%l Claims 




Of ' the. above, claims; 



2. □ Claims^ 

3. D Claims _ 

4. □ Claims _ 

5. □ Claims . 

6. El Claims. 



are pending In the application. 



mi. „■ are-withdrawn from consideration. 
. ... , . , have been cancelled. 

... are rallowed. . 

"... are. rejected, 

s ■ \ 

\ 

are objected to. 

: . are .subject' to restriction -or election requirement. 



7. □ This appllralion ha8 bean fii^ wilhilnfomal'drawlngs under 37. C.F.iR; T:85 which. sr® aoeeptablo tor sxamlnalibnipuiTjos®*. 



8; □ Formal drawing s. are required h. response to this Office action 

„ f ‘.J_ ’ Under 37.C.F.R. 1.84 these drawings 

9. □ The corrected. onsubstjtute. drawings have been revived P.O.. . t nrmtfinn prcv^ aT = ' 

; are .□ apceptable;<0< not acceptable (see explanation or Notice re Patent Drawing., PTO-948). . 



10: 0 The proposed additional orsubstitute-shee^s) of drawings^filed on ; ^ ‘- w has (have) been □ approved by th 

. ! examiner; □ disapproved by the examiner. (see explanation). i 



. 11 . 0 The proposed drawing, correction,, filed. ^ 



has been □ • approved; 



•12 .0 Acknowledgement iemede 61 Die dalin tar priorily-urideri U.S.G.- 1 19 ,-JlWMrSlied »^:has- C3.baan reoefod ; p not.been received 
Et been filed In. parent application;. serial no,. : i— — — — * i 

. .i*Ostace W .eppfca to n*pepear,^^^ 

- , accordance wim me practi^-under Ex:parte.Quayle, i 1935.C.D...11,-453.0.Q. 213.( 

14. 0 Other 



.. EXAMINER'S ACTION 



\. . , te (RiV;M9) . 
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Restriction to one of the following inventions is required 
under 35 U. 5 121; 

I. Claims 1-12, drawn to DNA, classified in Class 536, 
•subclass 27. ' -- v 

5 II- Claims 13-22, drawn to proteins, classified in Class 

530, subclass 330. 

Ill- Claims 28-37, drawn to immunoassay, classified in Class 
435, subclass 5. 

IV, Claims 23-27, drawn to kits containing antibodies, 

10 classified in Class . 435,. subclass 5, 

V. Claims 38-40, drawn to vaccine and method of 
immunizing, classified in Class 424, subclass 89. 

The inventions are distinct, each from the other because of 
15 the following reasons; 

The products of Group I, II, and IV are separate, distinct 
products.. The DNA of. Group I has other uses than in the 
production of the product of; Group II, e.g. : , it can be used as a 
20 probe in a hybridization assay. The product of Group II can be 
obtained from sources other' than the invention of Group I, i.ev, 
it- can. be synthesized chemically or it can be purified from 
natural sources. 

25 The product of Group I is not required for the inventions of 

Group III,; Group IV, or Group: V. 

Inventions II and III are related as produpt and. process of 
use. The inventions can be shown . to be distinct if either or 
30 both of the following can be : shown: (1) the process for using the 

product as claimed can be practiced with .another materially 
different product or < 2 ) the product as claimed can be used in a 
materially different process* of using -that product (M. P. E. P. 

§ 806.05(h)). In the instant case the product of Group II has 
35 uses other than the method of Group III, e.g., in affinity 

purification. ‘ / • 

Inventions II and V are’ related as product and process of . 
use. The inventions can be shown to be distinct if either or 
40 both of the following can be shown; (1) the process for using the 
product as claimed can be practiced with another materially 
different product or (2) the : product as claimed can: 'be’'"use d in a 
materially different process of using that “product (M.'P.E.P. 

§ 806.05(h)). In the instant case the product of Group 'II has 
45 usee other than the method of Group V, e. g. , in the meth'od of 
Group III, or in affinity purification, 

The method of Group III does not require the invention of 
Group IV. The invention of Group IV can be used for other than 
immunoassays, e.g. the antibodies can be used in affinity 



V 1 
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purification of viral proteins. ..where the antigen would be useful 
•be a standard. 

The methods of Group III and Group V are separate,' distinct 
3 methods, each requiring different method steps and different 
” reagents. , *' 

Because these inventions are distinct for the reasons given 
above and have achieved a separate statue in the art as shown by 
10 their different classifications, restriction for examination 
purposes as indicated is proper. 

In addition to the restriction requirement, the following 
election of species requirement is applied: 

15 ... 

This application contains claims directed to the following 
pater, tably distinct species of /the claimed . invention : . DMA 
sequences and amino acid sequences. 

20 Applicant is required under 35 U. S. C. 5. 121 to elect a 

• — 7 - single disclosed species for prosecution on the merits to which 
•the. claims shall be restricted if no generic claim .is finally 
held to be allowable. Currently, no claim is. generic. 

23 Applicant is advised that a response to this requirement 

mv(st include an identification of the species that is elected 
consonant with this requirement, and a listing of all claims 
readable thereon, including any . claims subsequently added. An 
argument that a claim is allowable or that all claims are generic 
30 is considered nonresponsive. unless accompanied by an election-. 

Upon the allowance of a generic claim, applicant will be 
•entitled to consideration of claims to additional . species which 
are written in dependent form or otherwise include all the 
33 limitations. of an allowed generic^ claim as provided by 37 G.F.R. 

5 1.1,41. If claims are added after the election, applicant must 
indicate which are readable upon the elected species. M. P. E. P. 

§ 809. 02(a). 

40 Should applicant traverse on the ground. that .the jp eqie-s are 

not patentably distinct, applicant should .submit evidence or . 
identify such evidenoe now. of record showing ‘the species to be 
obvious variants or clearly admit on the record that thija is the 
case. In either instance, if the examiner finds one of the 
-15 inventions unpatentable over the prior ar;t, the evidence or 

admission may be used in 'a rejection under 35 U. S. C. 5 103 of the 
other invention. 
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Applicant is advised that the> response to this requirement 
to be complete must include an election of the invention to be 
examined even though the requirement be traversed. 

Applicant is reminded that upon the pancellation of claims 
to a nori-elected invention, the inventorship must be - amended in 
compliance with 37 G,F.R, § 1.48(b) if one or more of the 
currently named inventors is; no longer an inventor of at least 
one claim remaining . in the application. Any amendment of 
inventorship must be accompanied , by a diligently-filecl petition 
under. 37 C.F.R. 5 1.48(b) and^by the fee required under 37 C. F. R. 
§ 1, 17(h). 

Papers related to this application may be submitted to Group 
180 by facsimile transmission. . Papers should be- faxed to Group 
180 via the PTO Fax Center located in Crystal Mall 1. The faxing 
of such papers must conform to 'the - notice published in the 
Official Gazette, 1096 QG 30j (November 15, 1989). . The CM1 Fax 
Center number is (703) 308-4227. 

Any inquiry concerning this communication should be directed 
to Donna C. Wortman at telephone number (703) 308-3888, 



JPccd 

Donna C. Wortman, Ph.D. 
December .16, 1991 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



V 



Applicant: 
Serial No.: 
Filed: 



Zebedee et al. 
07/573,643 

y 

August ^7, 1990 



For: NON-A , NON-B HEPATITIS VIRUS 

ANTIGEN, DIAGNOSTIC METHODS AND 
VACCINES 



Examiner: 




'/W?3 



D . Wortman 



) 

) 

) 

) Group Art Unit: 1802 

) 

) Attorney Docket No. 

) PHA-0025P 

) 

) 

) 




Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 

Sir: 

In response to the Action requiring restriction mailed 
December 17, 1991, claim Group III (claims 28-37) is hereby 
elected without traverse. 

The Action requested election of. species for DNA 
sequences and amino acid sequences. Claims to neither DNA nor 
amino acid sequences have been elected. As a consequence, it is 
believed that no further election of species is required. 

In the event that the request for election of an amino 
acid sequence recited in the Action was meant to refer to 
proteins that include particular sequences as are recited in 
elected claim 28, a protein including an amino acid residue 
sequence represented by the sequence shown in Figure 1 from - " 
residue 1 to residue 74 is elected. Each of the elected claims 
reads substantially or completely on that elected species. 




( 
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It is requested that all further correspondence be 
addressed to the undersigned counsel at the address shown on this 
paper. * 



Respectfully submitted, 

Edward P. Gamson, Reg. No. 29,381 



Dressier, Goldsmith, Shore, 
Sutker & Milnamow, Ltd. 
4700 Two Prudential Plaza 
180 North Stetson Avenue 
Chicago, Illinois 60601 
312/616-5400 



CERTIFICATE OF MAILING 

I hereby certify that this communication is being 
deposited with the United States Postal Services as First Class 
Mail, postage prepaid, in an envelope addressed to: Hon. 
Commissioner of Patents and Trademarks, Washington, D.C. 20231 on 
January 15, 1992. 
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- UNITED STA^^DEPARTIVIEWT.OF COMMERCE 
id Patent'andTfadomark Office 

V Address : COMMISSIONERS PATENTS AND TRADEMARKS 
Washington. D.C; 20231 



SERIAL NUMBER 


FILING .DATE 


FIRST NAMED INVENTOR 




ATTORNEY DOCKET NO. 


07/573-,. 64b ~ 


J 08/27/90 " L 


EBhDEib. 


5 


hTlRU U^'jr 



DRESSLER , GOLDSM I TH , SHORE ? 

SUTKER ?< MILNAMOW, . LTD. 

11300 SORRENTO VALLEY RD. , SJB^. 200 
SAM DIESO, CA 92121 



This is a communication horn the examiner In charge ol your application. 
COMMISSIONER OF PATENTS AND TRADEMARKS . . 



■UlORXWAbl^-B. ^ !? 1 . !? .. 



| . ART UNIT | PAPER NUMBER 

1802 

04/15/92 . 

DATE MAILED: 



m This application has-been examined □ Responsive to communication .filed on * . Q] This action is made finai. 

A shortened statutory period for responses this action is set to expire : - — monthfsL. -TSk ; , days from the date of this letter. 

Failure to respond within>the;period for response will.cause the application to become abandoned. 35U.S.C/133 

Parti THE FOLLOW1NGYA7TACHM ENT{S) AREPART OF THIS ACTION: 



. 1; ^ Notice of References Cited by Examiner. PTO-89£. 

3. I I Noticed Art Cited by Applicant, PTO-1 449/ 

. . 5. CH Information on. How to Effect Drawing Changes, PTO-1474, ; 



Part 11 SUMMARY OF ACTION; 

, TO / - ?0 ' 



,Of the above,- claims _ 



'- 39 . 



. 2. Q Claims^ 

3.0 Claims . 
4. El Claims .. 

5.0 Claims 






■2; 25 Notice re Patent Drawing, PTO-948. 

:4E] Notice of Informal Patent Application, Form PTO-1 52 

6. □ ■ ■■, ■ : • 



•' are pending in the application. 

- ■ . ■ • are withdrawn from consideration. 

: have been cancelled. 

are allowed. 

-■ 1 - • . ■ are rejected. 

• . \ • 

. '' - - are objected to. 

are subject to restriction or election requirement. 



*,□ Claims t - - • : »are subject to restriction or election reqi 

'. 7.n This^application hasdeen fileejiwith. informal drawjngs-unde|37 C.F:R k; 1.85 which are acceptable for examination purposes, 

■u FormaJjdrawings are required in response to this. Office action. \ . 



I The corrected.or/substitute cfrawings‘have.been received on . 

. are. □?,acc»ptabte; ;0!:not aoceptable5(6eeiexplanation or Notice re Patent Drawing, . PTCMJ48). 



‘J Under 37 GiF.R." 1 .84- these drawings 



10. ED The proposed? additional or substitute sheets) of-drawings.jfiled on '.T~ = . •V has (have) been □..approved by the 

examiner; ■ □ ^disapproved by ithe examiner (see explanation). ‘ • .. ’* > 

11. □ The proposed drawm^oorrection.. filed • . has been approved; □ disapproved (see_ exptan ation). 

ii'Q AckhpW|edgernent i8 made of ihei claim for priority under U;S.C; 1 19. The certified oopy has-.D. been .reoelvediv.P'jhot been received 
-j □ bee'n< ffled-indarerit abplicatton: serial rto: 1 : filed on . 

• 13. □ Since^th1s'-appiication:apppears to be Iniconditionifor allowance except for.formal mattere, prosecution as.to the merits Is closed In 
^ „accwdanc» with the praclice'underEx'parte"C^aytei^935 : C.D. 11; 453:O.G; 213. 1 ! ' ,]•• 

14. □.other' . | • 



PTOL-326 (Rev.9-06) 



EXAMT^^S ACTION 
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Applicant's election without traverse of Group III, Claims 
28-37 in Paper No. 10 is acknowledged, as is the election of 
amino acid sequence shown in Fig. 1 from residue 1 to residue 
74. Group III has been examined and all the claimed sequences 
5 have been treated in this action. 

Because of the lengthy specification in this application, it 
has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation 
10 is therefore requested in promptly correcting any errors of which 
he or she may become aware in the specification or drawings. 

The following is a quotation of the first paragraph of 35 
U.S.C. § 112: 

The specification shall contain a written description of the 
invention, and of the manner and process of making and using 
it, in such full, clear, concise, and exact terms as to 
enable any person skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and use 
the same and shall set forth the best mode contemplated by 
the inventor of carrying out his invention. 

The specification is objected to under 35 U.S.C. § 112, 

first paragraph, as failing to provide an adequate written 

description of the invention and failing to teach how to make 

and/or use the invention. 

The specification is not enabling for a method of assaying, a 
15 sample for the presence of antibodies against a NANBV structural 
antigen by mixing the sample with a NANBV protein that includes 
the sequences as recited. Such a protein would necessarily occur 
in the virion per se and Applicant has not shown how to perform 
such an assay with whole virions; e. g. Applicant has not shown 
20 how to isolate and purify entire virions. 

Claims 28-37 are rejected under 35 U.S.C. § 112, first ' 

paragraph, for the reasons set forth in the objection to the 
specification. 



5 



10 
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The following is a quotation of 35 U.S.C. § 103 which forms 
the basis for all obviousness rejections set forth in this Office 
action: 

A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that 
the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which 
the invention was made. 

Subject' matter developed by another person, which qualifies 
as prior art only under subsection (f ) or (g) of section 102 
of this title, shall not preclude patentability under this 
section where the subject matter and the claimed invention 
were, at the time the invention was made, owned by the same 
person or subject to an obligation of assignment to the same 
person. 

This application currently names joint inventors. In 
considering patentability of the claims under 35 U.S.C. 5 103, 
the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any Inventions covered 
therein were made absent any evidence to the contrary. Applicant 
is advised of the obligation under 37 C. F. R. 5 1.56 to point out 
the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order 
for the examiner to consider the applicability of potential 35 
U.S.C. § 102(f) or (g) prior art under 35 U.S.C. § 103. 

Claims 28-37 are rejected under 35 U.S.C. § 103 as being 

unpatentable over Kuo et al. in view of Vyas, Neurath, and 

Sugahara et al. and further in view of Takeuchi et al. Kuo 

teaches an assay for hepatitis C virus antibodies using -hepatitis 

C proteins but does not teach use of hepatitis C structural 

protein, Vyas, Neurath, and Sugahara all show use of other 

hepatitis virus structural proteins to detect antibodies against 

the virus but do not teach hepatitis C virus. Takeuchi teaches 

the nucleotide and amino acid sequences of hepatitis C structural 
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proteins. It would have been obvious to one of ordinary skill in 
the art to use the hepatitis C structural protein sequence of 
Takeuchi to produce the hepatitis virus structural proteins as in 
Vyas, Neurath, and Sugahara and to use them in the hepatitis C 
antibody assay of Kuo with reasonable expectation for success 
because Vyas, Neurath, and Sugahara all teach that viral 
structural proteinB contain antigenic determinants that are 
useful for detecting antibodies in. sera of infected patients. 

One would have expected to be successful assaying for hepatitis C 
using the procedures of Vyas, Neurath, and Sugahara which have 
been successful for other viruses. Since the structural proteins 
are on the surface of the virus, one would have expected 
antibodies to have been raised against these proteins. 

Papers related to this application may be submitted to Group 
180 by facsimile transmission. Papers should be faxed to Group 
160 via the PTO Fax Center located in Crystal Wall 1. The faxing 
of euoh papers must conform to the notice published in the 
Official Gazette, 1096 OG 30 (November 15, 1989). The CM1 Fax 

Center number is (703) 308-4227. 

Any inquiry concerning this communication should be directed 
to Examiner Donna C, Wortman at telephone number (703) 308-1032. 




Donna C. Wortman, Ph. D. 
April 13, 1992 
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ATTACHMENT TO PAPER NUMBER' 
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NOTICE OF DRAFTSMAN’S PATENT DRAWING REVIEW 

THE PTO DRAFTSMEN REVIEW ALL ORIGINALLY FILED DRAWINGS REGARDLESS 
OF WHETHER THEY WERE DESIGNATED AS INFORMAL OR FORMAL. 



The drawings filed 
A. □ are approved. 

r n/are obiected to undor 37 CFR 1.84 for-'the reason(s) checked below. The examiner will require submission of new, 
s corrected drawings at the appropriate time. Corrected drawings must be submitted according to the instructions listed 
on the back of this Notice. 



1, Paper and ink. 37CFRt84(a) 
□ Sheet(s) ; 



-Poor. 



2. Size of Sheet and Margins. 37 CFR 1.84(b) 
Acceptable Paper Sizes and Margins 



4. Hatching and Shading. 37 CFR 1.84(d) 

□ Shade Lines are Required. 

Fig(s) 



. Margin 


01/2 by. 
' 14 inches 


8 1 /i by 
13 inches 


/DIN size A4 \ 
/21 by 29.7 cm. 1 


Top 


2 inches . 


1 inch 


/ 2.5 cm. \ 


Left 


1/4 inch 


1/4 inch 


j 2.5 cm. 


llight 


1/4 inch 


1/4 inch j 


1.5cm. j 


Bottom 


1/4 inch 


1/4 inch. * 1 


^ 1.0cm. y 



□/proper Size. Paper Required. 
y All Sheets Must be Same Size, 
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t}r' - examination of this application.. The subject application is 
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•'grandparent 1 ' , "parent", and "child" applications K The serial ' 
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filed on August 25, 1990 (the subject and grandparent 
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Listed documents B, C and AH were cited in the International 
Search Report for PCT Application PCT/US91/06037 , which 
application corresponds to the child application. A copy of that 
International Search Report is enclosed for the Examiner's 
convenience. A copy of each of the documents is enclosed 
herewith for the Examiner's consideration. 

No inferences should be drawn that. the attached list 
represents a comprehensive investigation, or that any material 
disclosed is equivalent to the subject invention. In addition, 
none of the documents that have publication dates prior to the 
priority date of the above application anticipate the invention 
in this application. 

The cited documents disclose numerous specific features. 
There has been no attempt to list each and every feature 
disclosed by each document. The Examiner is requested to review 
the documents and determine the extent of the materiality of the 
document disclosures with respect to the present invention. 

The recitation of any art or document herein is not to be 
construed as an admission that the art or document disclosure is 
necessarily within the invention field of endeavor, that the art 
or document disclosure is necessarily prior in time to a 
particular date which may be relevant to the instant patent 
application, and/or that the art or document disclosure is 
otherwise necessarily prior art as defined by the patent law with 
respect to the instant invention and application. 

Also, there is reserved the right to later set forth how the 
instant invention is distinguished over the disclosure of any 
document or other art, including the disclosures of the art and 
documents recited herein, that may be cited by the Examiner- -in 
rejecting a claim in the instant patent application-. 
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GROUP 1800 



Sir: 

This Amendment is being filed in response to the April 15, 
1992 Office Action (paper no. 11) issued in connection with the 
above-caiptioned patent application'. 







JN . .T P CLAIM? : 




Please cancel claims 1-27 and 38-40 without prejudice to 
their being represented in a divisional application. 

Please amend claims 28, 29 and 30 as follows: 

28. (Amended) A method of assaying a body fluid sample for 
the presence\of antibodies against [a] NANBV [structural 
antigen] , which, method comprises: 

a) forming a immunoreaction admixture by admixing 
said body fluid sarnie with a recombinant NANBV structural 
protein or synthetic polypeptide portion thereof , said 
recombinant protein or po\voeptide 'including/an amino acid 
residue sequence representeo\by the sequence shown in Figure 1 
from residue 1 to residue 74, from residue 69 to residue 120, or 
from residue 121 to residue 176 

b) maintaining said immunoreaction admixture for a 
time period sufficient for any of saik antibodies present to 
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immunore&ct with said recombinant NANBV structural protein or 
syntheticNpolypeptide to form an immunoreaction product; 

and \ 

c)\ detecting the presence of any of said 
immunoreaction\product from and thereby the presence of said 
antibodies. \ 

29. (Amended^ The method of claim 28 wherein said 
recombinant NANBV s\ructural protein or polypeptide has an amino 
acid residue sequence\shown in Figure 2 from residue 1 to residue 

316 • \ 

30. (Amended) The method of claim 28 wherein said 

recombinant NANBV structural protein or polypeptide is affixed to 
a solid matrix. \ 



REMARKS 

Reconsideration of the above-identified application in view 
of the amendments above and the discussion that follows is 
respectfully requested. 

In claims 1-28 and 38-40 have been cancelled in view of the 
restriction requirement and without prejudice to their being 
presented again in a divisional application. Claims 28-30 have 
been amended. Claims 28-37 are before the Examiner. 

I. THE . AMENDMENTS 

Support for the addition of the words "recombinant" and 
"synthetic polypeptide" to claims 28-30 can be found in the 
specification at least at page 20, line 8 to page 22, line 25. 
Those pages of the specification set forth methods for making a 
recombinant structural protein and synthetic polypeptide of the 
present invention. - ' 

Exemplary use of a method of the invention can be found at 
least at page 68, line 18 through page 73, line 5. Those pages 
of the specification exemplify the use of a recombinant NANBV 
structural protein in an assay for the detection of antibodies 
against NANBV. 



( 
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II * Rejection Under 3 5 U.S.C. 5 112, First And Second Paragraphs 
The Action has objected to the specification under 35 
U.S.C. , Section 112, first paragraph as failing to provide an 
adequate written description of the invention and as failing to 
teach how to make and use the invention. The Action has rejected 
claims 28 and 37 under 35 U.S.C. §112, first paragraph for the 
reason set forth in the objection to the specification. In 
particular, the Action asserts that the specification is not 
enabling for a method of assaying a body fluid sample for the 
presence of antibody against a NANBV structural antigen by mixing 
the sample with a NANBV structural protein because such a protein 
would necessary occur in the virion and that Applicant has not 
shown how to perform such an assay. 

In view of the clarifying amendments to claim 28, this 
rejection should be moot. Thus, a recombinant protein or a 
synthetic polypeptide portion thereof would not be present in a 
virion. 

III. Rejection Under 3 5 U.S.C. <5 103 

The Action has rejected claims 28-37 under 35 U.S.C §103 as 
being unpatentable over Kuo et al., (hereinafter referred to as 
"Kuo") in view of Vyas, Neurath, and Sugahara et al. (hereinafter 
referred to as "Sugahara") and further in view of Takeuchi et al. 
(hereinafter referred to "Takeuchi") . The Action characterizes: 

1) Kuo as teaching assays for hepatitis C virus 
antibodies using hepatitis C proteins, but not using hepatitis C 
structural proteins; 

2) Vyas, Neurath and Sugahara as teaching the use of 
hepatitis B virus structural proteins to detect antibodies 
against the virus, but not teaching use of hepatitis C virus’ 
proteins; and 

3) Takeuchi as teaching the nucleotide and amino acid 
sequence of hepatitis C structural proteins. 

In view of that characterization, the Action concludes that 
it would have been obvious to one of ordinary skill in the art to 
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use the hepatitis C structural protein sequence of Takeuchi to 
produce hepatitis viral structural proteins as in Vyas, Neurath 
and Sugahara and to use those proteins in the hepatitis C 
antibody assay of Kuo with reasonable expectation of success* In 
support of that conclusion, the Action further asserts that 
because Vyas, Neuerath and Sugahara all teach that viral 
structural proteins contain antigenic determinants that are 
useful in detecting antibodies in sera of infected patients, one 
would have expected to be successful in assaying for hepatitis C 
using those proteins. The Action still further states that 
because the structural proteins are on the surface of the virus, 
one would have expected antibodies to have been raised against 
those proteins. 

That rejection by the Action is respectfully traversed on 
the bases that (1) the Action has credited the cited art with 
teachings not contained therein, (2) the art is not properly 
combineable and (3) even if combined, those combined teachings 
fall short of describing the present invention. 

A. First Basis 

First, the Action characterizes Kuo as teaching assays for 
antibodies against hepatitis c virus using hepatitis C proteins, 
but not structural proteins. It is respectfully submitted that 
the teaching of Kuo is more narrow than indicated by the Action. 

Kuo actually teaches an assay for antibodies against 
hepatitis C virus using a single fusion protein comprising 363 
viral amino acid residues of non-structural protein. As noted in 
the large paragraph at page 3 of the specification, the Kuo 
construct is a fusion protein containing products of two non- 
structural protein genes. 

Second, the Action credits Vyas, Neurath and Sugahara with 
teaching that hepatitis B structural proteins have use in an 
assay for detecting antibodies against the virus. It is 
submitted that the Vyas, Neurath and Sugahara teachings, all of 
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which relate to hepatitis B viral surface and core proteins, are 
not relevant here, and that those teachings should be withdrawn. 

As is pointed out in the*, specification at page 2, beginning 
at line 12, the NANBV genome is comprised of a single, plus 
strand of RNA that encodes a single polyprotein. The hepatitis B 
virus (HBV) genome is double-stranded circular DNA. Hepatitis B 
virus belongs to a novel class of enveloped hepatropic DNA 
viruses, the hepadnavirus family (see Exhibit "A, attached 
hereto) . Document F of the recently filed Information Disclosure 
Statement points out that NANBV has similarities to the animal 
pestiviruses and plant carmovirus and polyvirus. 

Thus, except for the facts that both are viruses and both 
NANBV and HBV infect the liver and cause inflammation 
(hepatitis) , the two viruses have little in common. That being 

the case, it is submitted to be improper to draw any conclusion 

as to any other similarity of properties between the two viruses, 

let alone antigenicity or immunogenicity of proteins from the two 

viruses. 

The Takeuchi teaching provides a naked DNA sequence and 
putative amino acid residue sequence in which the core and 
envelope regions of the fusion protein are putatively assigned. 

No mention is made of any encoded region that might have use in 
an assay for anti-HCV antibodies. 

In view of the above, it is respectfully submitted that the 
Action has credited the cited art with teachings not disclosed 
therein. 



B. Second Basis 

To establish a prima facie case of obviousness based-on a 
combination of teachings, 1) the teachings themselves must 
suggest the combination or 2) there must be a compelling 
motivation to combine the teachings, which motivation is based on 
sound scientific principles. Ex parte Kranz . 19 USPQ2d 1218 (Bd. 
Pat. App. Inter. 1991). 
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1. Art-based suggestion to combine 

As set forth above, Kuo teaches an assay for antibodies 
against hepatitis C virus using a single fusion protein 
comprising 363 viral amino acid residues. Kuo neither mentions 
nor suggests that structural proteins or portions thereof can be 
used in his assay. In addition, Kuo fails to even mention any 

other virus, let alone another hepatitis virus. Kuo, therefore, 

/ 

cannot be viewed as suggesting the combination proposed by the 
Action. 

The suggestion for combination is not provided by Vyas, 
Neurath or Sugahara. None of that cited art discloses peptides 
or assays for detecting antibodies against a virus other than 
HBV , a virus already shown to be quite different. Further, none 
of that art relates to hepatitis C. Still further, Vyas and 
Neurath teach use of peptides to a surface structural protein, 
HbsAg, whereas the sequences claimed here relate to the capsid. 

It is submitted that no/properly suggestive inference can be 
.drawn from results with the surface protein to results with the 
capside protein of an entirely different virus. Reliance on Vyas 
and Neurath should therefore be withdrawn. 

Although Takeuchi discloses the nucleic acid and derived 
amino acid residue sequences of HCV structural proteins, Takeuchi 
does not teach the location or identity of any antigenic 
determinants that might have use in designing an assay for 
detection of antibodies against HCV as claimed herein. In view 
of the above, it is respectfully submitted that the cited art 
cannot provide the requisite motivation for combination as 
proposed by the Action, and this rejection should be withdrawn. 

2. Compelling motivation based on sound scientific 
principles 

There is no compelling motivation based on sound scientific 
principles to combine the art cited by the Action. First, the 
teachings of Vyas, Neurath and Sugahara relate to hepatitis B 
virus. Those teachings have application to the teachings of Kuo 
and Takeuchi (related to hepatitis C virus) only if there is a 
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known relationship between those viruses. The Action provides no 
evidence to support such a relationship. 

To the contrary, the art, relied upon by the Action and that 
provided earlier shows that hepatitis B and C differ 
substantially in structure. Further, the art points out that 
major differences between those viruses occur in genomic coding 
and protein expression of antigens, the very portions of the 
virus "giving rise to the Action's reliance. 

Vyas and Neurath disclose peptides associated with the 
hepatitis B surface antigen. That antigen is known to be 
expressed on the outer covering of the hepatitis B virus (See the 
article from. Laboratory Investigation enclosed herewith as 
Exhibit A) . 

Notably absent from the teachings of Kuo is any mention 
whatsoever of a surface antigen encoded by a hepatitis C genome 
or expressed by that virus. Even if there were such a teaching, 
it would not be relevant as the sequences claimed herein are from 
the capsid. 

It can thus be seen that none of the cited art provides any 
guidance on what part, if any, of the hepatitis C genome or 
proteins expressed therefrom might have any use. Even if one of 
ordinary skill in the art were motivated to combine the cited 
art, such an artisan would be unable to do so. There is simply no 
teaching anywhere in the art of record to make or use 
proteinaceous material having the amino acid residue sequence 
claimed. 

Second, the Action-cited art combination also seems to be 
predicated on the assumption that, because short peptides that 
mimic portions of structural antigens have been shown, to*--—:* 
iramunoreact with antibodies against intact antigens, a worker 
skilled in the art would have a reasonable expectation of success 
in there substantially always being such interactions. Not only 
does the Action fail to provide any evidence in support of that 
assumption, but there is evidence to support exactly the 
contrary. 



t 
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Enclosed herewith as Exhibit B is an article from Science 
discussing antibody-protein interaction. The Examiner's 
attention is respectfully directed to the second full paragraph 
of page 662 of that article that begins near the bottom of the 
page. That paragraph points out that although short peptides can 
be used to prepare anti-protein antibodies, it is a rare event 
for a short peptide to be antigenic (i.e., immunoreact with 
antibodies against the intact protein) . In view of that 
teaching, one of ordinary skill in the art would not be motivated 
to look for small linear peptides as a means for detecting 
antibodies against intact viruses. 

It is therefore respectfully submitted that there is no 
compelling motivation based on sound scientific principles to 
combine the cited art in the manner proposed by the Action. When 
taken together with the absence of any art-based motivation for 
such a combination, it is further respectfully submitted that the 
art relied upon by the Action is not properly combineable, and 
this rejection should be withdrawn, 

C. Third Basis 

Even assuming arguendo . however, that the Action-proposed 
combination of art were proper, such a combination falls short of 
describing the present invention. 

The present invention relates to an assay for antibodies 
against NANBV using a NANBV structural protein that includes 
small amino acid residue sequences (up to about 65 amino acid 
residues) from the putative capsid antigen of NANBV (residues 1- 
74, 69-120 or 121-176 of Figure 1. The structural protein can be 
a fusion protein (claim 29) that contains a short residue 
sequence. 

i 

The assay of Kuo, as admitted by the Action, does not employ 
a NANBV structural protein. The teachings of Vyas, Neurath and 
Sugahara cannot provide that structural protein for at least two 
reasons. First, the peptides disclosed in that art are derived 
from HBV, not NANBV. Second, there is no basis in the record to 
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conclude that all viral structural proteins are immunogenic or 
antigenic, nor that the particular regions of NANBV here claimed 
would be antigenic. Because Takeuchi does not even discuss 
antigenic determinants, his disclosure adds nothing to Kuo to 
provide the worker of ordinary skill with the required reasonable 
expectation of success. In Re O'Farrell , 7 USPQ 1673, 1681 (Fed. 
Cir. 1988). 

In light of the reasons set forth above, it is respectfully 
requested that the rejection of claims 28-37 under 35U.S.C §103 
be withdrawn. 

D. Enhanced Results 

The Examiner's attention is also invited to the results 
obtained using a claimed method that are provided at page 68, 
line 18 through page 73, line 5. The results shown in head-to- 
head comparisons of the Kuo construct in a commercial Kit (Anti 
HCV) and an assay of this- invention (Anti Cap-N, Tables 2-6) 
illustrate that an assay using a claimed method provided enhanced 
results as compared to the Kuo construct. Thus, an assay of the 
present invention was able to detect HCV infection one or more 
months earlier than could an assay using the Kuo construct. 

Those results were thoroughly unpredictable, and illustrate the 
non-obviousness of this invention. 

Summary 

Claims 1-27 and 38-40 have been cancelled and claims 28-30 
amended. Each of the bases for objection or rejections have been 
dealt with and make moot or otherwise overcome. 

In view of the amendments to the claims and for the y 

foregoing reasons, it is respectfully submitted that the claims 
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now stand in a condition of allowance. Early notification to 
that effect is respectfully requested. 

* Respectfully submitted, 



By 

Edward P. Gamson, Reg. No, 29,381 

Enclosures 

1'. Exhibits A-B and; 

2. Form PTO-1449 
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A shortened statutory period for response to this action is set to expire,- 



month(8), 



7^- 



D . This action Is made final. 



. days from the date of this letter.' 



Failure to respond within the period for response will ^ause the application to become abandoned. 35 U.S.C. 133 

Parti THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION: 
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Part II SUMMARY OF ACTION / 



i. Claims ;■ ■ 3 '?' 



. are pending In the application. 



Of the above, claims 



2. Jif Cla Ims -i^r _^_7 ^ 



3. D Claims ■ 

4. Claims. 

5. □ Claims 

8. .□ Claims _ __ 



are withdrawn from consideration. 

have been cancelled. 

are allowed. . 

are rejected. 

are objected to. 



. are subject to restriction or election requirement. 



7. D This appllcationahas beemflled.wlth Informal drawlngs«udder 37l€rF;R,r1.85^whlch are acceptable for examination purposes. 

n ■ ( ! • " 

8. LJ Formal drawings are requlred ln response to this Office action. ....... 

. 9. □ The corrected or substitute drawings have been received on 1 : L Li. . Under 37 C.F.R. 1.84 these drawings 

are D acceptable. D not acceptable (see explanation or Notice re Patent Drawing, PTO-948). 

10. , □ The proposed additional or substitute sheet(s) of drawings/filed on has (have) been O approved by the 

examiner. □ disapproved by the examiner (see explanation). * >~r 



11. □ The proposed drawing correction, filed. on _ 



— , has been- □ approved.- D disapproved (see explanation). 

12. □ Acknowledgment is made oWhe ctelm»foc;prlbrltyunder U;S.C; 1 19..Tfte.certlfled copy has D been* rebel ved ,r D I notbeen deceived 



O been filed inparent application, serial no. .. 
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13. CD Since this application appears to be In condition for allowance except for formal matters, prosecution as to the merits Is closed In 
accordance with the practice under Ex parte Quayle, 1935 G.D, IT, 453 O.Q. 213. 
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Claims 28-37 are currently under examination. Claims 1-27 
and 38-40 having been cancelled in Paper No. 13. Claims 28, 29, 
and 30 have been amended. 

Claims 28-37 are rejected under 35 U.S.C. § 112, second 
•paragraph, as being indefinite for failing to particularly point 
out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 28 is indefinite because it is 
unclear whether "including an amino acid sequence" is intended to 
encompass only sequences with the same specific start and end 
points as recited or every protein or polypeptide, with any amino 
acid sequence in common with those specifically recited. 

The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. § 102 that form the basis for the rejections under 
this section made in this Office action; 

A person shall be entitled to a patent unless -- 

(a) the invention was known or used by others in this 
country, or patented or described in a printed publication 
in this or a foreign country, before the invention thereof 
by the applicant for a patent. 

(b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the . 
date of application for patent in the United States. 

(e> the invention was described. in a patent granted on an 
application for patent by another filed in the United States 
before the invention thereof by the applicant for patent, or 
on an international application by another who has fulfilled 
the requirements p:f paragraphs <1>, (2), and (4) of section 

371(c) of this title before the invention thereof by the . 
applicant for patent. 

The following is a quotation of 35 U. G. C. § 103 which forms 
the basis for all obviousness rejections set forth in this Office 
action; 



A patent may not be obtained though the invention” is not 
identically disclosed or described as set forth in section 
102 of this title, if the differences 'between the subject 
matter sought to be patented and the prior* art are such that 
the subject matter as a whole would have been obvious at the 
time the invention was made to a pereon having ordinary 
skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which 
the Invention was made. 
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Subject matter developed by another person, which qualifies 
as prior art only under subsection (f) or (g) of section 102 
'of this title, shall not preclude patentability under this 
section where the subject matter and the claimed invention 
were, at the time the invention was made, owned by the same 
person or subject to an obligation of assignment to the same 
person. 

This application currently names joint inventors. In 
considering patentability of the claims under 35 U.S.C. 5 103, 
the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered 
therein were made absent any evidence to the contrary. Applicant 
is advised of the obligation under 37 C.F.R. §1.56 to point out 
the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order 
for the examiner to consider the applicability of potential 35 
U.S. C. § 102(f) or (g) prior art under 35 U.S.C. § 103. 

Claims 26, 30, 3.1, 33, and 36 are rejected under 35 U.S.C. 

S 102(e) as anticipated by or, in the alternative, under 35 

U. S. C. § 103 as obvious over the patent to Wang. Wang teaches 

assaying sera for antibodies against HCV (NANBV) using solid 

phase coated with synthetic peptides that include amino acid 

residue sequences as instantly claimed (see Wang, Example 14 and 

Table 7, especially peptides VIIIE, IXD, and IXE). It is noted 

that "including" as recited in Claim 26 encompasses any common 

amino acid sequence. Even if the instant sequences were recited 

more narrowly, they would have been obvious over Wang because 

there are only slight differences between them and the core 

sequences taught by Wang. 

Claims 32, 34, 35, and 37 are rejected under 35 U.S.C. § 103 

as being unpatentable over Wang. Wang teaches the assay for HCV 
antibodies as discussed but does not teach protein A for binding 
to immunoglobulin nox' specifically describe lanthanide chelate. 
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biotin, or radioactive isotopes ae labels. These variations are 
well known in the art and it would have been obvious to one of 
ordinary skill in the art to substitute them for the anti-human 
immunoglobulin antibody and the enzyme label of Wang with 
reasonable expectation for success because they are well known 
and conventionally used in immunoassays. 

Claim 29 is rejected under 35 U. S. C. § 103 as being 
unpatentable over Wang in view of Kuo et al. Wang teaches the 
HCV peptide sequences discussed above but does not teach 
producing them recombinantly . Kuo teaches production of an HCV 
recombinant fusion protein. It would have been obvious to one of 
ordinary skill in the art to produce the HCV peptide of Wang 
recombinantly as taught by Kuo in order to gain the advantages of 
producing peptides by recombinant means, e. g. , to obtain a 
stable, plentiful supply of peptides that are free of 
contamination with other HCV antigens. 

Because this action contains new grounds of rejection, it is 
made non-final. Any resulting inconvenience is regretted. 

Applicant's arguments with respect to claims 28-37 in Paper 
Ho. 13 have been considered but are deemed to be moot in view of 
the new grounds of rejection. 

Papers related to this application may be submitted to Group 
180 by facsimile tranemieeion. Papers should be faxed to Group 
100 via the PTO Fax Center located in Crystal Mall 1. The faxing 
of such papers must conform to the notice published in the 




Serial Mo. 373643 
Art Unit 1802 



Official Gazette, 1096 OG 30 ( November. 15, 1989). The CMi Pax 
Center number is (703) 308*4227. 

Any inquiry concerning this communication should be directed 
to Examiner Donna C. Wortman at telephone number (703) 308-1032. 



f&cu) 

Donna C. Wortman, Ph. D. 
September 28, 1992 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: Zebedee et al. 

Serial No. : 07/573,643 

Filed: August 27, 1990 \ 

For: NON-A, NON-B, HEPATITIS VIRUS 

ANTIGEN, DIAGNOSTIC METHODS AND 
VACCINES 

Examiner: D. Wortman 



Attorney Docket 
PHA 0025P 

Group Art Unit: 1802 



PETITION UNDER 37 C.F.R. SI. 17 

Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 

Sir: 

A one-month extension of time to respond to the Office 
Action mailed October 5, 1992 is respectfully requested. 

There is submitted herewith the following:. 

1. Response; 

2. Declaration of Alfred M. Prince, M.D.? 

3. Form PTO-1449 ; 

4 . Documents BA through BE ; 

5. Exhibit I; and 

6. Check No. in the amount of the required fee 

of $110.00 for a one-month extension of time (a response to the 
Office Action was due on January 5, 1993) . 

The Commissioner is hereby authorized to charge payment 
of any additional fees under 37 C.F.R. §1.17 to cover the cost of 
the extension or credit any overpayment to Deposit Account _No. 
04-1644. A duplicate copy of this paper is enclosed. 

Respectfully submitted, 

*:8J.3<)a 02/16/93 07573643 04-1644 140 115 llO^Opt^ 

Bv 

Edward P. Garoson, Reg. No. 29,381 
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DRESSLER, GOLDSMITH, SHORE, 
SUTKER & MILNAMOW, LTD. 
4700 Two Prudential Plaza 
180 North Stetson Avenue 
Chicago, Illinois 60601 
312/616-5400 



I hereby certify that this Petition, in duplicate, 
together with the aforementioned enclosures is being deposited 
with the United States Postal Service with sufficient postage as 
First Class Mail in an envelope addressed to Hon. Commissioner of 
Patents and Trademarks, Washington, D.C. 20231, on January 28, 
1993. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 




Applicant: Zebedee et al. 

Serial No.: 07/573,643 



Filed: 



August 27, 1990 



Attorney Docket 
PHA 0025P 

Group Art Unit: 1802 



For: NON-A, NON-B, HEPATITIS VIRUS 

ANTIGEN, DIAGNOSTIC METHODS AND 
VACCINES 



Examiner: 



D. Wortman 



RECEIVED 



FB 1 - fra 
GROUP 1800 



Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 



In response to the Official Action dated October 5, 
1992, for which a Petition for an extension of time and its 
required fee are enclosed, please amend the above-identified 
application as follows. 



At page 63, line 29, please delete "amin-terminal" , and 
replace it with — amino-terminal — . 

At page 64, line 6, please delete "correspondingto" , 
and replace it with — corresponding to--. 



Please amend claims 28, 29 and 30 as follows: 

28. (Twice Amenc^d) A method of assaying a body fluid 
sample for the presence of \antibodies against NANBV, which method 
comprises: \ 

a) forming Va] an immunoreaction admixture by 
admixing said body fluid sample with a recombinant NANBV 
structural protein or [synthetic polypeptide] (portion) thereof , 
said recombinant protein or [poVypeptide] portion /includi ngjan 
amino acid residue sequence represented by the sequence shown in 
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figure l from residue 1 tol residue 74 [, from residue 69 to 
residue 120, or from residue 121 to residue 176] or from residue 
1 to residue 120 ; 

\ 

b) maintaining said immunoreaction admixture for 
a time period sufficient for any of said antibodies present to 
immunoreact with said recombinant NANBV structural protein or 
[synthetic polypeptide] por :ion to form an immunoreaction 
product ; 



c) detecting the presence of any of said 
immunoreaction product from ^nd thereby the presence of said 
antibodies. 

29. (Twice Amended) The method of claim 28 wherein 
said recombinant NAMBV structural protein or [polypeptide] 
portion has an aminoracid residue sequence shown in Figure 2 from 
residue 1 to residue! 316, 

30. (Twice Amended) The method of claim 28 wherein 
said recombinant NANBV structural protein or [polypeptide] 
portion is affixed to a solid matrix. 



Reconsideration of the above-identified application in 
view of the amendments above and the discussion that follows is 
respectfully requested. 

Claims 28, 29 and 30 have been amended as discussed 
below. Claims 28-37 are before the Examiner. 



Typographical errors have been corrected at page 63, 
line 29 and page 64, line 6. 

Claims 28-30 have been amended to recite only 
recombinantly produced particular, 'NANBV proteins or portions 
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thereof, with references to "synthetic" polypeptide portions 
being deleted. The use of such recombinant proteins is discussed 
throughout the specification and is exemplified in the working 
examples , as will be discussed hereinafter. 

Claim 28 has also been amended to recite the sequence 
complete recombinant protein. That protein is discussed in 
several places in the specification. One exemplary location is 
in the paragraph at page 12, lines 3-9, as well as at page 23, 
lines 14-18. . 

It is thus seen that no new matter has been added. 

II. THE ACTION 

A- Re jection Under 35 U,S,C. S 112. Second Paragraph 

Claims 28-37 were rejected as allegedly being 

indefinite for their inclusion of the language "including an 

amino acid [residue] sequence". The Action stated that 

"it is unclear whether [the quoted phrase] is 
intended to encompass only sequences with the 
same specific start and points as recited or 
every protein or polypeptide with any amino 
acid [residue] sequence in common with those 
specifically recited." 

This rejection is respectfully traversed. 

The use of the term "including" has been blessed by the 
courts in cases such as In re Bertsch . 56 USPQ 380 (CCPA 1942) 
and Gould V. Mossinahoff. 215 USPQ 310; rev. on other grounds 21.9 
USPQ 393 (CCPA 1983) . The words "including" and "comprising" 
were held to be synonymous in Bertsch . and both were held to be 
"inclusive" in Gould . In addition, Aisenberg, I.M., Attorney •_ s 
B lctipnarv of Patent Claims . Matthew Bender & Co. (1992), pp. 
1-10.1 through 1-13 (copy enclosed as Exhibit I), lists about 150 
presumptively valid patent claims that use the word "including". 
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Inasmuch as " including” and "comprising 1 ' are 
synonymous, and the noted phrase must be read in context, the 
present claims should be understood to encompass any recombinant 
NANBV structural protein or portion that has an enumerated 
sequence from residue 1 through residue 74 or the entire sequence 
from residue 1 through residue 120. Thus, there is no 
indef irriteness to the claims, and this rejection should be 
withdrawn . 

B * Alterna tive Rejections Under 35 u.s.c. §102 fa) and 5103 

Claims 28, 30, 31, 33 and 36 were rejected as above 
based on the U.S. patent to Wang. The Action noted that "Wang 
teaches assaying sera for antibodies against HCV (NANBV) using 
[a] solid phase coated with synthetic peptides that include amino 
acid sequences instantly claimed . . " Wang's Example 14 and 
Table 7 were particularly relied-on, and especially her peptides 
IXD and IXE. This portion of. the Action concluded with a 
statement to the effect that even if the claimed sequences were 
recited more narrowly than the "including" language makes them, 
the method would still be obvious over Wang's teachings because 
of the similarity of the sequences involved. 

This rejection is respectfully traversed for the 
reasons discussed below. 

Before going further, it must be reiterated that the 
present claims relate to recombinantly produced proteins or 
portions thereof, whereas Wang teaches the use of synthetically 
produced polypeptides. Wang teaches at column. 24, lines 14-19 
that her peptides "were synthesized by the 'classical' Merrifield 
method of solid phase peptide synthesis using side chain 
protected t-Boc-amino acids ..." 
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A1 though one, a priori, might not think that there 
would be a difference in an assay result between the use of a 
chemically synthesized peptide of Wang and a recombinantly 
prepared similar amino acid residue sequence, the data of the 
present application, that provided in the accompanying 
Declaration and that relied-on in the Action show that there is a 
difference between the chemically prepared and recombinantly 
prepared materials where the presently claimed assays are 
concerned. The reason for this difference in, result is unknown. 

Although the observed difference between a chemically 
synthesized peptide,, and a similar recomb inant ly produced sequence 
could not be predicted a priori, the Wang patent itself contains 
a similar situation with two chemically produced peptides. Thus, 
the sequence EECSQHLPYI is present in both of Wang's peptides I 
and III. In peptide I, that sequence is shown as being a strong 
contributor to immunoreaction , whereas in peptide III, the same 
sequence fails to bind antibodies. See, Wang<s Fig. 1-4. 

Thus, Wang teaches that the same sequence in two 
different environments can produce different and unpredictable 
antibody binding results. The same has been found here in 
comparing a synthetic peptide to a recombinantly produced protein 
or portion. 

Turning now to the Wang teachings, the Examiner's 
attention is invited to column 41, lines 45 and 46 of Wang 
wherein it is stated that the relative percentages of 
immunoreactivity of Table 7 are related to results obtainedjwith 
peptide HID. Wang's Table 1 shows that a relative 
immunoreactivity of peptide IHD was set at an apparently 
arbitrary 100 percent, whereas the data of Wang's Fig. 5 show 
that even with a combination of peptides IIF and HID, the 
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resulting synthetic peptide antigen assay did not perform as well 
as the then industry standard SOD-CIOO fusion protein. That 
latter material is also noted at column 15, line 29, in footnote 
18 that cites the Chiron EPO patent application (EPO 0318218AT, 
1989) . Thus, all of the results of Wang pertinent here are 
related to results obtained using a peptide that performed as 
antigen more poorly than did the C100 recombinant non-structural 
protein. 

Turning back to Wang's Table 7 and Example 14, it is 
seen that the best results obtained were only 98.6 percent as 
good as that of peptide HID, and were thus worse than using SOD- 
C100. Those results were obtained with peptide VIIIE that 
included residues 2-62 of the capsid protein that correspond to 
residues 1-62' of Fig. 1 herein. Peptides IXD and IXE (positions 
66-120 of the capsid protein), also' relied-on in the Action, 
provided only 49.5 and 58.1 percents, respectively, of the result 
obtained with peptide IIID, and would thus be still poorer than 
those with SOD-CIOO. Peptide IXC that begins at residue 73 and 
continues through the C-terminal Gly also showed a similar 
binding value of 57.1 percent, indicating no benefit for antibody 
binding in the synthetic peptide by the presence of residues 65- 
73 of the mature protein. 

The Examiner's attention is now invited to pages 68 
through 73 of the present specification and to Tables 2-6 
therein. Comparative data are provided there between various 
assays that utilized several different assay techniques, of which 
three are of import here. 

The first of those techniques utilized the alanine , 
transferase (ALT) enzyme detection method discussed and cited at 
page 68, lines. 26— 29? and used in some of the Wang teachings, 
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e.g. Example 15. The second utilized the C100 antigen of a 
commercial kit that corresponds to the SOD-CIOO of the Chiron EPO 

patent application noted in Wang and referred to there as 

\ 

anti-HCV. The third used a recombinant antigen of the present 
claims designated CAP-N. 

The CAP-N antigen contains amino acid residues 1-74 of 
Fig. 1 herein or residues 1-74 of the structural NANBV protein 
now referred to as the capsid or core. Construction of that 
recombinant molecule is discussed at pages 64, through 68. The 
references there to use of plasmid pGEX-3X-690 : 694 that relate 
back to page 50, .Table 1 indicate that the plasmid contained DNA 
that encoded amino acid residues 1 through base 74 (224 bases/3) 
of the NANBV structural protein. 

Turning back to the data between pages 68 and 73 of the 
present application, it is seen that use of the recombinant CAP-N 
antigen to bind to NANBV antibodies out-performed the commercial 
assay kit based on the C100 antigen. For example, Table 2 shows 
that an assay of the present invention detected antibodies four 
weeks earlier than did the C100 antigen. Table 3 shows that the 
C100 antigen never detected antibodies over a 23-week period, 
whereas a claimed assay detected antibodies at 14 weeks. Table 4 
shows that anti-CAP-N antibodies were detected at 4 weeks post 
infection, whereas the industry standard and the standard agaiinst 
which Wang's peptides were ultimately tested found those 
antibodies only at 18 weeks. The results of Table 5 are similar, 
but show a difference only at 2 weeks with the next entry at. 40 
weeks showing a similar result. The data in Table 6 again show 
failures by the industry standard where an assay of the present 
invention showed infection. 
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Tying the above strands of data together between the 
Wang disclosures and those of the present inventors, it is seen 
that Wang in Table 7 and Example 14 at best obtained 
immunoreactivities poorer than\ those obtained using the C100 
antigen. On the other hand, the present inventors, using their 
recombinant antigen obtained results that far surpassed those 
obtained using the C100 antigen. 

It is submitted that if a claimed recombinant were the 
same as, obvious from or equivalent to that of Wang, a similar 
result should have been obtained between Wang and the present 
inventors. That similar results were not obtained, and that 
unexpectedly enhanced results were obtained by the present 
inventors bespeaks of the unobviousness of a claimed assay that 
utilizes a recited recombinant. Those unexpected and unobvious 
results should not go unrewarded and this rejection should be 
withdrawn , 

It should also be noted that Wang's Examples 15-18 
illustrate that sensitivities similar to those obtained here with 
assays based upon a recombinant antigen were not obtained by Wang 
until mixtures of synthetic peptides from both structural and 
non-structural (NS) proteins were used.' For example, Example 15 
of Wang states that "Format C incorporating peptides (IIH, V and 
VIIIE) from both the HCV structural (core) and non-structural 
regions was the most sensitive* 1 . (Column 43, lines 26-29.) 

Thus, again the unexpected result obtained with a present core- 
only recombinant antigen assay as compared to Wang's mixed 
synthetic peptide assay indicates that a claimed assay has 
unexpected results, and that this rejection should be withdrawn. 

It should also not be argued that the added length of 
the smallest recombinant herein; i.e., residues 1-74 of Fig. l, 
over that of a relied-on Wang peptide is responsible for the 
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observed difference in immunoreactivity. Enclosed Document BC, 
further discussed hereinafter, is a paper by the present 
inventors that shows a recombinant antigen comprising residues 69 
through 120 (referred to therein as the CAP-B antigen) failed to 
react in immunoblot studies with all but one sera from HCV- 
positive humans and chimps. The one non-negative immunoblot 
study was itself barely positive, with only a showing of weak 
binding. Similarly, the Wang patent Table 7 shows that the 
sequence from residue 65-73 (present in peptide IXD and IXE but 
not peptide IXC) did not add to immunoreactivity. 

Thus, the before-discussed unexpected differences in 
immunoreactivity, must be due to Wang's use of a chemically 
synthesized peptide as compared to the present inventors' use of 
a recombinant proteinf portion . ') 

c - First Rejection Under 35 U.S.C, §103 . 

Claims 32, 34, 35 and 37 were also rejected over Wang. 
The Action admits that the specific materials whose uses are 
recited in the dependent claims are not taught by Wang, but are 
asserted to be well known variations whose use would have been 
obvious. This rejection is respectfully traversed. 

First, as noted above, independent claim 28 and claims 
30, 31, 33 and 36 are not obvious over Wang. That being the 
case, the present claims th/at all depend from claim 28 should not 
be obvious either. Thus, this rejection should be withdrawn. 

Second, although it is asserted that materials of these 
claims are well known and that their substitution for the 
materials of Wang would be obvious, as the Court held in 
S mAthkJ-ipe PiUqnogtjqQ, Spc, y T Helma .... l>aborat ories Cora. . 8 USPQ 
2d 1468, 1475 .(Fed.Cir. 1988), "one cannot pick and choose among 
the individual elements of assorted prior art references to 
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recreate the claimed invention" . [Citation omitted.] Here, no 
references have even been provided for this point and still a 
picking and choosing has occurred. Thus, again this rejection 
should be withdrawn. \ 

D - S econ* Selection Under 35 U.S.C. S103 

Claim 29 was rejected as allegedly obvious over Wang in 
view of Kuo et al. Kuo et al, (hereinafter Kuo) teaches the 
production of the recombinant SOD-CIOO antigen of the Chiron EPO 
application and commercial kit used comparatively by the 
inventors here. The Action asserts that it would have been 
obvious to prepare a Wang peptide using the Kuo techniques "to 
gain the advantages of producing peptides by recombinant means, 
e.g. to obtain a stable, plentiful supply of peptides that are 
free of contamination of other HCV peptides." This rejection is 
respectfully traversed. ' 

It is first submitted that inasmuch as independent 
claim 28 has been shown to be non-obvious, as discussed above, 
claim 29 that depends from claim 28 can also not be obvious. 

Thus, this rejection should be withdrawn. 

Second, it is submitted that the best way to make a 
peptide free of other HCV antigens, host cell antigens as well as 
other possible antigens is to do what Wang did, build it by 
chemical syntheses. Such chemical syntheses using only organic 
solvents and t-Boc-blocked amino acids assure an absence of 
related antigens. Thus, the conclusion reached for using a Kuo 
technique is incorrect and this rejection should be withdrawn. 

Third, Kuo used yeast to make his recombinant. Yeast 
typically exclude inserted plasmids after several generations and 
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are not a "stable” source of a recombinant. Again, this 
rejection should be withdrawn. 

Fourth, it is far more difficult to obtain a useful 

t 

recombinant than it is to obtain a chemically produced, synthetic 
peptide as did Wang. The work-up of cell lysates required to 
obtain the desired recombinant protein or fusion protein is 
typically far more arduous than is the work-up from peptide 
synthesis, where programmed machines do most of the work and an 
HPLC separation of the cleaved, deblocked peptide can provide the 
useful material. It is further understood that expression in 
yeast cells as done by Kuo is usually not as efficient as 
expression in E_ t _ coli , thereby making purification still more 
difficult. The rejection should be withdrawn. 

III. THE PRINCE DECLARATION 

Also enclosed herewith is a Declaration of Dr. Alfred 
M. Prince. Dr. Prince is the leader of the New York Blood Center 
research group involved with this application and a named 
inventor herein. As noted by the Wang research group in the 
first line of enclosed Document BA that is discussed hereinafter, 
it was Dr. Prince who named NANBV as hepatitis C virus. 

Dr. Prince's Declaration provides data that illustrate 
efficacy of a claimed assay based on the whole recombinant capsid 

protein from amino acid residue position 1 through 120 of Fig. l. 

i , 

Table 1 of Dr. Prince's Declaration provides exemplary data 
similar to the data of pages 68-73 of the present specification 
for assays using the above recombinant protein that contains -the 
capsid 1-120 sequence. Those data show optical density values 
for the C100 and recombinant antibody binding studies for nine 
transfusion patients whose sera tested negative in a ClOO-based 
assay and which sera were found positive using the recombinant 1- 
120 region antigen. Those data, like the data for the CAP-N 
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recombinant illustrate that that claimed recombinant is also more 
immunologically sensitive than the ClOO-based assay and detected 
antibodies after a period of months in which the latter assay 
continued to show negative results as to infection. 

Thus, the unexpected result obtained using the CAP-N 
recombinant is also observed using the 1-120 recombinant. Both 
were more sensitive than the ClOO-based assay, which itself was 
more sensitive than that shown using peptide VIIIE as antigen as 
is* disclosed in Wang's Table 7 and Example 14; 

Dr. Prince's Declaration continues with, a discussion of 
his studies of assay kits provided by Dr. Wang's associates at 
United Biochemical, Inc. (UBI) , the assignee of the Wang patent. 
Three types of kits were provided that were labeled "ST", "NS" 
and "HCV". Although the specific antigens in each were not 
identified, Dr. Prince was informed by Dr. Barbra Hosein of UBI 
that the kit labeled "ST" contained synthetic peptide from a 
structural protein, that labeled "NS" contained non-structural 
protein synthetic peptide, and that labeled "HCV" contained 
synthetic peptides from structural and non-structural proteins. 

He presumed that those three kits contained the antigens of the 
assays described in the Hosein et al. article that is enclosed as 
Document BA. \ , 

Inasmuch as Dr. Prince's Declaration and the discussion 
in IV, below, correlate the data between the Hosein et al. paper 
and data of the Wang patent for Formats A and C, and the UBI kits 
Dr. Prince's group used are presumably those of the Hosein-et- al. 
paper, above, identification of the antigens in the UBI kits 
provided to Dr. Prince is possible. The kit labeled "ST" 
contained peptide VIIIE, that' labeled "NS" contained peptides IIH 
and V, and that labeled "HCV" contained all three. 



i 
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The kit labeled "ST" and containing peptide VIIIE was 
used for the comparative studies of Table 2 of Dr. Prince's 
Declaration, whereas the kit labeled "HCV" containing all three 
peptides was used for studies in the enclosed Sugitani et al. 
paper that is referred to herein as Document BB and is discussed 
hereinafter. 

The data in Table 2 of Dr. Prince's Declaration show 
pertinent data for a chimpanzee designated Chimpanzee No. 10 
inoculated with virus in 1977 and from which blood samples were 
taken and stored over a period of several years. The data of 
Table 2 show that for that chimp, the claimed assay based upon 
the recombinant capsid 1-120 sequence was able to detect 
infection whereas the UBI-ST kit based on the Wang peptide VIIIE 
as antigen showed no evidence of infection during the acute phase 
of the infection nor during the chronic phase. 

Thus, again, the unexpected advantage of using an assay 
based on a recombinant antigen of the invention over a similar 
chemically produced antigen was shown. 

IV. FURTHER ART 

Five papers of possible interest here, at least four of 
which were published after the filings of both Wang and the 
present application, have come to counsel's attention and are 
noted here to^ complete the record and underscore that which has . 
already been discussed. The first paper published is by Wang and 
her co-workers [Hosein et al., Proc. Natl, Acad. Sci . usa . 
88^3647-3651 (May 1991)]. The second is by two of the present 
inventors and their co-workers [Sugitani et al. , Lancet . 

23j>: 1018-1019 (April 1992)], The third, by inventors herein 
[Nasoff et al., £ rpc. Natl. Acad._S_ci, USA . jL8:5462-66 (1991)] 
was published prior to the Wang paper. The fourth paper is 
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Okamoto et al . , Japan. J. Exp. Med. . §&: 222-222 (1990), whereas 
the fifth is Okamoto et al. , Hepatology . 15:180-186 (1992). 

Copies of the above papers are enclosed herewith as 
documents BA, BB, BC, BD and bIe, respectively. They are also 
noted on enclosed Form PTO-1149. 

The first paper (BA) discusses assays run using 
chemically synthesized peptides. An unidentified capsid (core) 
peptide "selected from a region covered by amino acids 1-120" was 
used as the single antigen in EIA I, peptides from two non - 
structural proteins were used in EIA II and all three peptides 
were used in EIA III. These three formats are thus similar to 
Formats A, B and C/D of the Wang patent. 

Although there is not an exact identity of data 
(presumed to be due to the typographical errors because of the 
complete identity of the remaining data) , it is believed that the 
data of Table 1 of this paper for donor 1 are the same as those 
of Table 8 of the Wang patent for panel 1. Similarly, the 
results of the second paragraph on the left side of page 3649 for 
Japanese dialysis patients can be obtained by ready calculation 
from the data of the Wang patent Table 9. That being the case, 
the peptides of EIA II correspond to those of Format A of the 
Wang patent, whereas the EIA III peptides are those of Format C 
of the patent that used peptides IIH, V and VIIIE. Inasmuch as 
EIA III is said in the paper to contain all three peptides of EIA 
I and EIA II, the peptide of EIA I must have been peptide VIIIE 
of the patent. 

This paper discusses the added sensitivity of anti-HCV 
antibody detection when a capsid synthetic peptide is added to 
peptides from non-structural proteins, including earlier 
detection of seroconversion as compared to the C-100 antigen- 
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based assays. Missing, however, are data for the capsid 
synthetic peptide alone; i.e., peptide VIIIE. 

The second paper (BB) compares various assays that 
include a Wang group kit (UBI-HCV, reference 5) an assay of the 
present invention (Capsid) and C100 kit used for comparison 
herein (C100-3) . The data of the table show that an assay of the 
present invention based on a recombinant capsid corresponding to 
residues 1-120 was equally sensitive to the UBI-HCV kit 
containing three peptides and a second generation kit from Abbott 
^ (Abbot t-ll) that contains two non-structural antigens and a 
capsid antigen. All three identified 13/19 or 68 percent of the 
PCR-positive sera. 

Thus, another unexpected result is found here. An 
assay of the claims based on a single recombinant whole protein 
(Fig. 1., residues 1-120) was as sensitive as an assay based on a 
mixture of three chemically synthesized peptides from three 
different proteins. 

Enclosed paper three (BC) describes the CAP-N antigen 
used in the present application. Although the nomenclature is 
different, it is apparent that the capsid antigen designated 
is the C AP-N antigen of the present application. 

Document BD is an apparent follow-up to the Okamoto et 
al. paper of record\ herein that is cited twice in the paragraph 
bridging pages 1 and 2 of the present application. This paper 
deals with the use of a 36-mer synthetic peptide that contains 
residues 39-74 of the HCV capsid as an antigen in an assay'for 
anti-HCV antibodies. 

The first page of the article indicates that it was 
received for publication on June 13, 1993. A computer-assisted 
search in the MEDLINE data base of DIALOG Information Services, 
Inc., indicates that Document BD was published in August of 1990. 




Serial No. 07/573,643 -16- 

The mailing and receipt dates of this article are unknown, but 
are being sought from counsel's Japanese associates and will be 

provided to the Examiner on receipt. 

\ 

As is seen from the Summary, the anti-synthetic peptide 
assay (anti-CP9) and the commercial anti-HCV assay overlapped 
with positive results in 54 percent of 324 cases of acute or 
chronic NANB liver disease, with 18 percent of the sera being 
positive only in the anti-CP9 assay and another 15 percent of the 
sera being positive in the anti-HCV assay and negative in the 
anti-CP9 assay, leaving another 13 percent undetected in either 
assay. 

Document BE published in 1992 is an apparent follow-up 
to Document BD. Here, another synthetic peptide was used in the 
assays. That peptide was designated CP10, and includes 19 
residues covering amino acid residue positions 5-23 of Fig. 1 
herein. It is noted that this paper used the two peptides 
separately and summed the results obtained from separate assays 
rather than linking the peptides or using a mixture of both in 
the assays. 

V. SUMMARY 

The specification has been amended to correct obvious 
errors in typing and the claims have been amended to recite use 
of only recombinant antigens. Each of the bases for rejection 

Y t 

has been dealt with and overcome or otherwise made moot. A 
Declaration of one of the inventors is enclosed that provides 
further data for a claimed recombinant as well as information, 
regarding data by the inventors and Dr. Wang and her research 
group that were published subsequent to the filing dates of this 
application and the Wang patent. Copies of those papers are 



enclosed. 
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It is therefore believed that the application is in 
condition for allowance. An early notice to that effect is 
earnestly solicited. 



1 

Respectfully submitted, 




Edward P. Gamson, Reg* No. 29,381 
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u competing ions inducting caldum and / or magnesium *** 4 
bousing including means for flowing bfood constituents . . . the rotor induding 
& inner and outer walls ... the rotor induding input ports . . . add means 
K. induding platelet concentrate ports . . . said means induding apertures * 0 * 0 
' elevator means induding a lift tower ...said lift car induding a pair of laterally 
\ jpsned movable fingers 7 * 41 

"■'inducing at least one. . . track dement . . . induding an integrally molded 
festering tongue dement . . . induding means defining a receiving slot . . . 
b? induding an don gated ... main portion 7017 ■ ^ 

" including those having alkyl, aryl, or cydoalkyl substituents *** 0 

• t catalyang agent induding manganates and pennanganates**** 

fccumgular bousing ind udin g mutually opposed side walls . . . said roof induding 
owans for attaching said base pand. . . said evaporator unit including damper 
iv jneans . . . said damper means induding inside temperature sens i n g means * 170 
U oovement along a plurality of axes induding a vertical aas** 0 * 
undling substances, induding onions, garlic; sugar substitutes induding sorbit, 
xylite, and mixtures thereof* 0 ” 
which indudes *” 0 

said method including passing an electric current” 04 
ambient conditions which indude 100 * 
include an ®d blade 1 700 

said bousing indudes a body member . . . induding a valve member 10 ” 
induding as a cross-linking agent in said composition 07 * 
a dtrus half induding the rind 07 * 

R may represent lower alkylene including methylene 4 ** 

induding compounds wherein NR*R* . . . is . . . piperidino, pyrrolidino** 

a water level indicator . . . including movable means* 0 

said composition induding a blowing agent 100 

• process . . . induding the steps of 07 * 

means induding a photodetector for sensing 074 

apparatus . . . induding . . . filled with a liquid including ... said area varying 
means indudes . . . said frangible means for shielding including 07 * 
the method which includes 070 

sheets induding a pattern of gray monotone effects 001 
induding in the gas a coating substance 077 

INCLUDE: Although this term is used in claims of a number of issued patents, it may be regarded 
n introducing an elementj ri.indefinitcncss,. A better view appears to be that the "including phrase 
•dds fuflitf rTalthn ugh not exclu sive, definition. 

Cf Jtosemount. Inc. v. Beckman Instruments, Inc. 221 U.S.P.Q. J (Fed. Or. 1984); Studiengesetl- 
xheft KchU. v. Dan Industries . Inc.. 220 U.S.P.Q. 841 (Fed. Or. 1984); Gould v. Mossingh- 

of/. 215 U5.P.Q. 310. 313 (D C. D.C. 1982); Ex pone Schaefer, 171 U.S.P.Q. !10(P.T.O. Bd. App. 
I WO). 

By the ux of the word "including " the combinatian-injy,h ave el e ments other than those jailed. 
** pane Russell, 153 U.S.P.Q. 752 (P.T.O. Bd. App. 1966). 
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the solution portions include neither the uppermost nor the lowermost*; 
the solution mass 1 * 4 

fuel assemblies including elongated openings extending . . . mechanisms 
operating means for . . , moving said . , . drive means * 71 
annular mould cavities including the mould cavity for the tread portion* 4 !} 
a plane including the longitudinal axis * 79 
said surfaces including a surface between said flanges * 44 
said means including a fixed diameter portion * 47 
techniques including exposing the first layer 44 * 4 
including fiber material in impregnation liquid 794 
during normal reactor operation including load follow * 44 
said second flow loop including a fluid pump ** 1 
including the steps of * 44 
said anode including a substrate coated with * 41 
product including normally liquid hydrocarbons 449 
product including ethylene . . . includes solids derived from * 47 
vibrating assembly including a screen * 4 
certain gaseous hydrogen compounds, including ammonia * 91 
including a regenerator ** 4 

cement mix including hydraulic cement, aggregate, sufficient water 1 ** 
electrode including a tubularly shaped body 99 * 
a catalyst which includes alumina 3 * 4 
monomers including at least 3% by weight of* 91 
and including a continuous interior wall * 49 
a machine control including a memory 114 * 

(Text continued on page 



Bender 4 Co.. Inc.) 



1 - 10.2 



(R d/Mrtl 



Include 



lowermost quair’ 



I 



at water 1 ” 



t continued on page Wj 



•£2 



[Superscript 



References are to ENDNOTES in Part 111 ] 






I 



juries a filter means treatment substance 55 * 4 
guide includes a pulley 1 * 4 * 

, worm drive 5 ** 5 
differential amplifier means** 0 * 

,loc includes* 04 * 

least partial traversals *** 5 
iksser portion 4 ** 5 
bold-open means * 544 
, trend face 555 * 
including a main frame 55 * 4 
•nttgle 1 ” 4 

t pair of connectors 55 * 1 
a band adapted to rdeasably encircle , •** 

* tide member 14 * 5 

mans for defining entrance and exit passages 14 * 0 
a chute-like area 14 ” 
a bousing . . . including an insert 1 *** 
a bousing 1 * 55 
two branches 5555 
g outlets 1 * 55 

agronomical! y acceptable salts, esters and amides 1 * 54 
means adapted to permit a milk flow 14 * 4 
including a pair of pivoted jaw members 14 * 4 
in said mixture 1 * 44 
a plenum chamber 1 *** 

Weding. in combination 1 ** 5 

.Wading a plurality of coolant channels 1 *** 

^Wading a surface portion 1 *** 

Wading a pusher member . , . indluding input presser means . . . including 
^ Wturge presser means 1 *** 

kduliug stretching means . . . including means for varying the amount of 
.^.doogadon 11 * 0 _ 

Wading a DC voltage regulator . . . including AND gates . . . including a 
ffcrality of subroutines 15 ** 

WP including 1 ’* 0 

tading a relief port means 11 * 1 * 

•Wing 1 * 4 * 

•rinding a bousing structure adapted to be installed . . . including a bearing 
•rinding means ’ 540 
taxiing register means * 515 
Wading an opening aligned with 5 * 05 
tadbg structure defining 5 * 05 
t. ^tang a collet portion 5 * 0 * 



< 0 #-' 



uil 

*i?| 

I A | 



m 



Include 



Include— Cool. ‘ 

amint .: 

10 udiog a first means for conveying articles i j j- 
means 4742 K arucies . . . including a second 

»V2C.r S5-,iS5ys-»-iS ' 

including » rounded annular juncture**” * 

■nduding drawing from readily , h s 

including a longitudinally attending bore**®* 
including a resistance 1870 *■. 

including, a counter 40 * 1 . u* 

including a plurality of holding cribs ifl „, >• 

device 1 * 4 * * " ' • • “dudmg a sensor-actua 

f red including a spool 1444 •. ; 

including one side facing 144 * : * 

including a frame 144 * 1<YJ 

including a *“ d rail ’“’ 1 

^SL 7 S e og v ^r* demto *”” 

including a lower surface i n ^ 
metals of groups IV-B. V-B.' aod 

and uranium 414 * °‘ lhe system, including 

including at least two routine 

including in corebio.uooler^h^ sWM ’ 

including stationary sprocket 1414 
including a punch 2447 ■ 
mcluding engaging means 24 * 4 
including a single bore 1442 

including two cords 24 * 4 .<1 

each jaw mechanism including 2 * 1 * 
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^eluding means for receiving 1 7,9 
ioduding upper and lower main journals 174 * 
jpduding energy distribution means 174 * 
deluding longerleg, sborterleg therebelow 5999 
joriuding, a resilient planar portion 1771 

feduding: a plunger valve assembly . . . including: said means for forming . . . 

including said shaft portion . . . including a front end 177 * 
bduding the steps of 1 * 47 

jdniinisteriiig to a mammal, including a human 5775 
including a plurality of pots 1775 
including st least one central channel 17,0 

indoding cross braces . . . including a shaft . . . including vertical upright 
telescoping handle portions 17 ” 
including a body 17 ** 

bduding tin chloride . . . plating electrolessly a layer including nickel 4975 
including a dam extending transversely of 49 ** 
including at least one silver halide emulsion layer 9 *** 
bduding injectors 99 ** 

^bduding at least a first preheater stage 17 * 7 
&£/ including a support frame 1 7,5 
• T • including clocking means 17 * 4 
v « T • bduding structure 17 * 7 
bduding a hub 1 90 1 

•'-v* bduding crosslinker, amioxideht and pigments 5 * 0 * 

bduding within the polymerizable stream a minor proportion 5 * 04 
7 - a thermoplastic basic plastic, including polyethylene, polypropylene or polyvinyl 
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liquid products including gasoline 99 * 2 
bduding a belt means 1 919 

bduding an access-port -defining structure . . . including a lower end . . . 
bduding a through bore 1914 
UssIoq 

s three-dimensional molecular structure with inclusion ability 7 ** 9 
an insoluble, impure inclusion body in a transformant microorganism* 971 
bdusions and inclusion clusters . . . entrapping inclusions 1959 
inclusion of slag* 594 
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m is an integer from 1 to 4 inclusive 7 * 49 
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Hon. Commissioner of Patents 
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Washington, D.C. 20231 
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Sir: 



7 

/ 



/ 

ALFRED M. PRINCE, M.D., Declares' 



o 



1. That he is the Alfred M. Prince who is a named 
co-inventor of the subject matter of the above-identified patent 
application; 



2. That he is employed by the Lindsley F, Kimball 
Research Institute, a Division of The New York Blood Center 
(NYBC) , an assignee of the above- identified patent application;. 

3. That a true and accurate copy of his Curriculum 
Vitae entitled "Biographical Sketch" is attached hereto that 
lists, inter alia, his educational background, work history, 



awards and the almost three hundred published papers and book 
chapters of which he^is a sole or joint author, including 
approximately thirty-seven publications relating to hepatitis C 
virus; 

4. That he .has read and is familiar with the 
‘outstanding Office Action on the above-identified patent 
application, the art' relied-on in that Action, and the Response 
filed herewith; 
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5. That he is the head of the Laboratory of Virology 

at the NYBC and is the leader of the NYBC research group that 

t • 

carried out the work at that institution related to this patent 
application; 

6. That he and those under his direction and control 
have continued work on the invention defined by the presently 
amended claims; 

7. That as part of that continued' work, a number of 
serum samples were obtained from transfused human patients that 
were screened for anti-HCV antibodies using a commercially 
available assay that contained the recombinant C100 antigen and 
were found to not contain such antibodies; 

. 8. That those sera were also screened in an assay of 
the amended claims using a recombinant antigen containing 
residues 1-120 of application Fig. 1 as the only antigen, and 
about 5 to about 10 percent of those sera were found to contain 
antibodies that bound to the recombinant antigen; 

9. That not only were those previously negative anti- 
HCV antibody-containing sera found to be positive for the 
presence of those antibodies in a presently claimed assay, but in 
three exemplary instances, an assay of the present invention was 
positive for the presence of those antibodies over an infection 
period of one to three months during which time the ClOO-based 
assay showed the sera to be negative; 

10. That the optical density values obtained ..for—the 
sera from nine C100 assay-negative patients discussed in 
Paragraphs 8 and 9, above, are shown below in Table 1, in which 
the numbers at the left show the patient number, the "week” is 
the week post transfusion, M c-100 M is the observed optical 
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density using that assay with the sign thereafter indicating 
a negative assay for anti-HCV t antibodies , and "CAP" being the 
optical density values obtained using the recombinant 1-120 
residue capsid antigen with the "+" sign indicating a positive 
response in the assay; 

, Table 1 



Transfusion Patient 
Sera Positive for Antibody to 
1-120 and Neaative for Antibodv 


CAPSID 
to C-100 


Patient 


i 


WEEK 


S=3M 


CAP 


9 




» 4 


0.08- 


0.47+ 


18 




7 


0.18- 


1.93+ 


18 




10 


0.2- 


1.88+ 


18 




17 


0.12- 


1.91+ 


. 92 




21 


0.12- 


1.33 + 


92 




22 


0.03- 


1.59+ 


92 




24 


0.18- 


1.33 + 


117 




10 


0.09- 


0.48+ 


169 




14 


0.12- 


1.1+ 


169 




16 


0.36- 


1.1+ 


169 




19 


0.14- 


1.88+ 


169 




21 


0.11- 


1.69+ 


169 




23 


0.17- 


1.74 + 


201 




8 


0.12- 


0.6+ 


213 




13 


0.24- 


0.81+ 


257 




10 


0.25- 


0.88 + 


299 




8 


0.09- 


0.46+ 



11. That in a further aspect of his research group's 
work with the present invention, he was provided with three solid 
phase assay kits by Dr. Barbra Hosein, one of Dr. Wang's 
associates at United^.Biochemical , Inc. (UBI) , the kits being 
labeled "ST", "NS" and "HCV"? 

12. That he was not informed of the specific antigen 
utilized in each kit, but he was informed that the kit labeled 
"ST M contained synthetic peptide from a structural protein, that 
labeled "NS" contained synthetic peptide from non-structural 
protein, and that labeled 11 HCV" contained synthetic peptide from 
both structural and non-structural proteins? 
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13. That he presumed that the peptide antigens of 
those kits were those described in Hosein et al., Proc. Natl. 
Acad. Sci. USA . 8£: 3647-3651 01991) that is enclosed with the 
accompanying Response as Document BA; 

14. That the Hosein et al. article (Document BA) does 
not specify the synthetic peptide antigens used by sequence 
position, but the substantial identity of the data in Table 1 of 
Document BA with those of the Wang patent Table 8, panel 1, the 
identity between the results discussed on the left side of page 
3649 of Document BA and the data of Table 9 of the Wang patent, 
and his presumption of Paragraph 13 permit him to come to a 
belief as to the identities of the specific synthetic peptide 
antigens used in Document BA and in each kit he received; 

15. That it is his belie'f that the synthetic peptide 
antigens used in the kits he received, the Hosein et al . paper 
(Document BA) and the Wang patent are as shown below: 



UBI 

Kit 


Hosein et al. 
(Doc, BA) 


Wang Patent 
Format 


Wang Patent 
Peptide 


NS 


EIA II 


A 


IIH & V 


HCV 


EIA III 


C 


IIH , V & VIIIE 


ST 


EIA I 


— 


VIIIE 



16. That enclosed with the Response as Documents BB 
and BC are true copies of two papers published after the filing 
date of the above-identified application that are authored by him 
and his co-inventors ^and co-workers; 

17. That with one exception, the data and disclosures 
of those two papers were believed at the times of their 
submission, publication and are now believed to be true and , 
correct ; 

18. . That the one exception in Paragraph 17, is that 
footnote 6 (to Document BC) was cited in error in that the 
results reported for the "Capsid" of the table of Document BB 



( 
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were obtained using a recombinant protein containing amino acid 
residues 1-120 of application Fig. 1 as in Table 1, above in 
Paragraph 10, rather than a shorter recombinant of Document BC; 

19. That the results shown in the table of Document BB 
illustrate that use of the single recombinant protein containing 
residues 1-120 of Fig. 1 of this patent application were the same 
as those obtained using the UBI-HCV (presumed Wang synthetic 
peptides IIH, V and VIIIE) assay and were better than those 
obtained using the C100 antigen-based assay; 

20. That in still further work related to the present 

X 

invention, results obtained using an assay based on the claimed 
recombinant 1-120 residue sequence antigen were compared with 
results obtained using the UBI kit labeled ,, ST" (the kit believed 
to use Wang patent VIIIE as antigen) , using sera obtained from 
chimpanzees infected with HCV and from which blood samples were 
taken and stored over a period of years; 

21. That the results for those sera were comparable 
with the exception of the sera from a chimpanzee designated 
Chimpanzee No. 10; 

22. That chimpanzee No. 10 was inoculated with HCV in 
November of 1977, with blood samples being taken throughout 1978 
and thereafter; the animal being rechallenged with HCV during the 
sample-taking time period; 

23. That pertinent data related to the serum samples 
from Chimpanzee No. 10 are provided below in Table 2, whose 
entries have the following meanings: Date = date data were taken; 
Week = week prior or subsequent to inoculation with HCV; HIST = 
histological evaluation of liver tissue biopsy, in which NORM 
means a normal appearance, NSRH means non-specific reactive 
hepatitis, AH means acute hepatitis, and CPH means chronic 
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persistent hepatitis; CAP the optical density (O.D.) reading 
using an assay based on the recombinant 1-120 sequence of Fig. 1 
as antigen, with an O.D. of oi35 or greater indicating a positive 
result, and N indicating a negative result; and UBI-ST = O.D. 
values obtained using a provided UBI kit designated "ST", with 
the dash after the number indicating a negative finding. 

Ta b led 

Data for Chimpanzee No. 10 



v 



Date 


Week 


HIS 


CAP 


UBI-ST 


11-08-77 


-2 


NORM 


N 


0.01- 


12-27-77 


6 


NORM 


N 


0.05- 


02-07-78 


12 


NSRH 


N 


0.04- 


03-21-78 


18 . 


AH 


0.52 


0.01- 


05-02-78 


24 


AH 


0.49 


0.01- 


06-13-78 


30 


AH 


0.48 


0.00- 


07-25-78 


36 


CPH 


N 


0.01- 


11-09-78 . 


51 


CPH 


— 


0.02- 


11-23-78 


53 


CPH 


0.47 


— - 


12-04-78 


55 


CPH 


— 


— 



24, That the data of the studies shown and 
particularly Table 2 show that a claimed assay utilizing a 
recited recombinant as the sole antigen performed better than did 
an assay based on a single synthetic peptide having most of the 
same sequence, in that an assay of the* present claims detected 
HCV infection in both the acute and chronic forms, whereas the 
assay based on the similar synthetic peptide detected neither 
type of infection; 

25. That he^ further declares that all statements made 
herein of his own knowledge are true and that all statements made 
on information and- belief are believed to be true; and further 
that these statements were made with the knowledge that willful 
false statements and the like so made are punishable, by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States code, and that such willful false statements may 




l 


■ •: 
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jeopardize the validity of 


any patent issuing on this 


application. 


t 






Date 


A1 fired M. Prince, M. 


Enclosure 





i Surety certify that this correspondence is beta? 
-uasited with the United States Postal Service as first 
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Sir: 

This is to supplement the Response filed on January 28, 
1994 for the subject application. 

A. Document BD 

Document BD supplied with the prior Response bore a 
publication date of August 1990 on its face. That Response noted 
that the specifics of the publication were being sought from 
counsel's associates in Japan, and that those specifics would be 
supplied on receipt. 

It is first noted that the paragraph bridging pages 15 

✓ ’ 

and 16 of the prior Response, which discussed Document BD, states 
that the article bears a statement that it was received for 
publication on "June 13, 1993". That date was an inadvertent 
error and should have been "June 13, 1990". Counsel regrets... any 
inconvenience that error may have caused. 

As to Document BD, Okamoto et al., Jpn . J . Exp . Med . . 

6 13 (4 ) : 223-23 3 (1990), enclosed herewith as Exhibit I is a true 
copy of a fax received by counsel from Mr. Nobuo Ogawa of 
Nakamura & Partners, counsel's Japanese associate. 
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As will be seen from Exhibit I, there is a one-month 
disagreement between the date of mailing provided by the 
publisher and receipt date by ^libraries in the Tokyo area. 
Nevertheless, the earliest date, the receipt date, appears to be 
October 31, 1990, a date about two months after the filing date 
of this application. It is thus submitted that Document BD is 
not prior art here. 

B. Further Art 

Further art and an Action citing that art from co- 
assigned Application Serial No. 07/819,360 that also deals with 
HCV have been received. Non-redundant copies of that art 
(labeled Documents CA-CK) and the Action are included herewith, 
and that art is listed on enclosed Form PTO-1449. 

No further fee or petition is believed necessary. 
However, should any further fee be needed, please charge our 
Deposit Account No. 04-1644, and deem this paper the required 
Petition. 

Respectfully submitted, 



B y tL [ 

Edward' P. Gamson, Reg. No. 29,381 

Enclosures 

Exhibit I 

Action in Serial No. 07/819,360 

Form PTO-1449 

Art 



S MM LOL MMMHP 

I hereby certify that this Amendment Under 37 -CrFVR. 
§1.115, together with the stated enclosures, is being deposited 
with the United States Postal Service as First Class Mail, 
postage prepaid, in an envelope addressed to: Hon. Commissioner 
of Patents and Trademarks, Washington, D.C. 20231 on February 12, 
1993. 

Edward P. Gamson 




k 



EXHIBIT I 





PARTNERS Of THE FIRM 
M. NAKAMURA 
1C MATSUO 

f. ohuuka 

K. IMISHIOO 
Y. KUMAKURA 



V AMIMIYA 

M. TANAKA 
K. IZAWA 
K. KATO 

T. IMAiHIRO 
K. TAKEUCHI 

N. QGAWA 

K MUAAKQSO 
K 01SH1 
A. HAXOOA 



A. OtMlUA 

■c riujn 

COUNUUJO& 

K. MSHIMOTO 



NAKAMURA & PARTNERS 

PATENT TRADEMARK & LEGAL AFFAIRS 

. 

Formerly 

NAKAMATSU 

Intemo-tionoJ Patent & Law Office 

NEW TOKYO BUILDING 
8-1, MARUXOUCHI 3-CHOME 
CHIYODA-KU, TOKYO 
100 JAPAN 

TELEPHONE; (03) Ml 1-8741 ~S 
TELEX: 02225631 MAX PAT 
FACSIMILE; 03*321 4-6358 (G-M & 0411) 
03*3214-63$9(G-II ft QHII) 

CABLE: NAKAPATENT 



K.NAKAMAT5U 

OW*m3) 



ASSOCIATES Of THE FIRM 
(KlPHASmCAU 



K. AMANO 

1C A&AJ 
t. oaniMARu 

O. FLUOCURA 
U. HIAAI 
M. IMAMURA 
T. ISKIKAWA 

h. haw 
E. jitsukawa 
5. KAWAMATA 
E. KUBOTA 
L KUAA&AWA 
M. MATSUSHITA 



L MAYAMA 

S. MIYAGAKJ 
K- mitaqawa 

T. NAJCATA 

A. MAKAZAWA 
K. OKA 
Y. ORTTA 
Y. SK1MAZOE 
I. TADANO 
C TANAKA 
K. YOSHJOA 
l YOSNJDA 



Dressier, Goldsmith, Shore, 

Sutker & Milnamov, Ltd. 
Two Prudential Plaza 
Suite 4700 

Chicago, Illinois 60601 
U. S. A. 



February 4, 1993 
VIA FACSIMILE 



Attention: Mr. Edward P. Gam&on 



Re; OKamoto et al . 

Japanese Journal of Experimental Medicine 
60(4 )x223-233(1990) 

Your Ref.V NYBC 0025P and 0026P 

Our File: IFX-00U/MI/SEM 



Dear Mr. Gamson: 



Thanlc you for your letter of January 23, 1993 with respect to 
the above-identified journal published in Japan. 

In accordance with your instructions, we have contacted 
KINOKUNIYA COMPANY LTD., the publisher of the subject journal, we 
talked to Mr. Maeayuki FUNAMOTO of publication department about the 
mailing date of the subject journal, Vol. 60, No. 4, August- 1990 
issue, and learned that this journal was mailed out on November 28, 
1990 according to the publisher's record. Wealeo learned that. this 
journal wa6 actually printed and mailed out by subcontract printing 
company, CHUOH INSATSU JIMUKI, and that the publisher's record as 
to the mailing date was prepared based on the report from the 
subcontractor. We accordingly oontaoted the subcontractor and 
confirmed from a conversation with Mr. Chikara TAKIGOCHI that the 
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mailing date according to the subcontractor's record is exactly the 
same day, November 28, 1990, All of these conversation were made 
over the phone with Mrs. Setsuko MAYAMA, a patent attorney of our 
firm. 



We, however, learned that the National . Diet Library in Tokyo, 
one of the biggest comprehensive libraries in Japan, received the 
subject journal on October 31, 1990, one month berore (not after!) 
the publisher's mailing date. The subject journal was sent to this 
library by mail and receiving date was indicated as a datemark on 
the front page of the journal. According to a library clerk of 
this library, the subject journal was probably available to the 
public a few days after the date of receiving, however, ouch date 
could not be identified since it is not a matter of record. 

We also contacted departmental libraries of the University of 
Tokyo, i.e., the Medical Library and the Library of Faculty of 
Agriculture, and learned that th© subject journals were 
independently sent by mail to these libraries on October 31 and 
November 1st, 1990, respectively. We were advised by a library 
clerk of the Medical Library that most journals and books are 
available to the university students on the very day pi one day 
after the receiving date. 

From the foregoing, we presume that the subject journal was 
received by libraries in Tokyo on October 31, 1990, at the earliest, 
and wae available to the public at least by the end of the first 
week of November 1990, and that it would be most reasonable to 
consider that the subcontractor inadvertently recorded the 
incorrect mailing date and reported the incorrect date to the 
publisher. We again inquired the publisher and the subcontract 
printing company only to find that thair records positively indicate 

the identical mailing date of November 28, 1990, approximately one 
month after the actual receiving date and that no other record was 
made by the subcontractor as to the mailing date that can be 
evidence to verify the aotual mailing date. 

We hope that you find the foregoing information sufficient for 
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your business purpose. If you have any questions or need further 
information, please do not hesitate to contact Us again. 

We will provide our debit note for services related to the 
above with the confirmation copy of this facsimile letter. 

Very truly yours. 



Nobuo OGAWA 



Ml/SEM/- 
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Q This action la made final. 



A shortened statutory period for rasponsa to this action Is sat to explre_ 



. days from the dats of this lettar . 



faliurs to respond within the period tor response wfll causa the ap pitta Hon to become abandoned. 35 U.S.C. 133 

frert I TNI FOLLOWINQ ATTACKMEMT(C) ARS PART OF THIS ACTION: 

1. 13 Notice of References Cited by Examiner. PTO*892. 2.^0 Notice re Patent Drawing, PTO-94 8. 

3. D Notice ol An Cited by Applicant, PTO-1449. > *.0 Notice of Informal Patant Appllcallon, Form PTCM52, 

5. O Information on How to Effect Drawing Changes, PTCM474. ft. D 



Pen fl SUMMARY OF ACTION 

1. Claim 






. are pending in the application. 



Of the above, claims 
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a. □ Claims _ 
3. □ Claims _ 



4. Claims. 
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6. □ Claims - 
4. -Q Claims _ 



. ere withdrawn from consldsratlon. 

have been cancelled. 

are allowed. 

ere rejected. 

are objected to. 
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. are subject to restriction or election requirement. 



7, D This application has been filed wfih Informal drawings under 37 C.F.R. 1.S5 which are acceptable lor examination purposes. 
S. D Formal drawings sre required In response to this Office action. 



. I. D The corrected or substitute drawings have been received on _ 



_ . Under 37 C.F.R. 1.B4 these drawings 



are □ acceptable- □ not acceptable (see explanation or Netloe ra Patant Drawing. PTO-MS). 

has (have) been O approved by the 



10. D The proposed additional or aubatituta aheefia) ot drawings, filed on 
examiner. □ disapproved by the examiner (see explanation). 



D The proposed drawing correction, filed on _ 



..has been G approved. D disapproved (see explanation). 



12. D Acknowtedgmenl Is made of the claim for priority under U.8.C. 116. The certified copy has O been received 0 not been received 
□ been filed In perenl application, aerial no ; tiled on 

Since i 

accorc 
14. □ other 



IT D Since this application appears to to in condition for allowance except tor formal matters, prosecution as to the merits is dosed In 
accordant with the practice under Ex parte Oueyie. 1635 C.D. 11; 4S3 0 G. 213. 
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15. This Application has previously been restricted under 35 
U. S. C § 121 (paper No. 7), and Applicants have responded in 
paper No. 8 to that requirement. Upon receiving the transferred 
case into Art Unit 1813, Examiner Dubrule determined that the 
prior requirement might be altered for clarity. The new Groups 
then 'are outlined below: 

16. Restriction to one of the following inventions ie required 
under 35 U. S. C. § 121: 

I. Claims 1-9 and 12-14, drawn to peptides, immunogens and 
methods of immunizing, classified in Class 530, eubclaes 350 and 
Class 424, subclass 89. 

II. Claims 10 and 11, drawn to antibodies, classified in 
Class 530, subclass 387. 1. 

III. Claims 15-21, drawn to assay methods for antibodies and 
kits, classified in Class 435, subclass 5. 

IV. Claims 22-25, drawn to DNA molecules and assays using 
them, classified in Class 536, subclass 27 and Class 435 subclass 
6 . 



17. The inventions are distinct, each from the other 
because of the following reasons: 

18. The peptides of Group I could be used to generate the 
antibo.dies of Group II, or they could be used in antibody assay 
methods, as in Group III, 

19. The antibodies of Group III could be used for diagnostic 
purposes (i.e. , antigen capture), therapeutic purposes, or in 
purification schemes. 

20. Group IV is distinct from the other Groupe because DNA 
molecules are chemically distinct from protein molecules, and are 
useful for other purposes than encoding proteins, such as the 
assay of Group IV. 

21. Because these inventions ere distinct for the reasons given 
above and have acquired a separate status in the art as shown by 
their different classification, restriction for examination 
purposes as indicated is proper. 

22. During a telephone conversation with Edward Gemson on 1/7/93 
a provisional election was made without traverse to prosecute the 
invention of Group I, claims 1-9 and 12-14. Affirmation of this 
election must be made by applicant in responding to this Office 
action. Claims 10, 11 and 15-25 are withdrawn from further 
consideration by the Examiner, 37 C. F. R. § 1.142(b), ae being 
drawn to a non-elected invention. 
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Art Unit: 1813 

23* The disclosure is objected to because of the following 
informalities; Page 73 of the specification reports at line 28 
that 9 liters of RNAse-free water were used to resuspend RNAs. 
The Examiner believes that this may be a typographical error. 
Page 80 of the specification refers to a Genebank Accession 
number, but fails to provide this number. The specification at 
page 81, line 21 refers to "the four major prototypes. HCV-i, HCV- 
J and HCV-BK*, which list includes only three major prototypes. 
Appropriate correction is required. 

24. The following is a quotation of the first paragraph of 35 
U.S.C. ff 112: 

The specification shall contain a written description 
of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms 
as to ' enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make 
and use the same and sh'all set forth the best mode 
contemplated by the inventor of carrying out hie invention. 

25. The specification is objected to under 35 U. S. C. § 112,. 
first paragraph, as failing to adequately teach how to make 
and/or use the invention, i. e. failing to provide an enabling 
disclosure, and failing to adequately describe the invention. 

26. The specification fails to teach Korean isolates of HCV. 
While the specification does characterize the Chinese isolates' as 
belonging to the same group as Korean isolates, it is unclear how 
this conclusion was reached. The specification provides no 
sequence or homology data for Korean' isolates, therefore claims 
directed to Korean isolates or sequences are not adequately 
described, in an enabling fashion. 

27. The specification fails to teach " non-HCV-PRC-Kor ean unique" 
peptides or proteins, as recited in claim 6. As mentioned below, 
it is unclear what is meant by this phraseology, but for the 
purposes of this rejection the Examiner interprets it to mean 
"all' peptides which are unique, but which are not derived from 
the PRC or Korean isolates*. Clearly, the specification fails to 
teach such unique sequences. If Applicants intent was to claim 
non-unique portions of the PRC-Korean isolate, alternative 
language should be employed. 

28. Claims 6, 7, 11 and 14 are rejected under 35 U.S.C. iff 112, 
first paragraph, for the reasons set forth in the objection to 
the specification. 
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29. Claims 6-9 are rejected under 35 U. S. C, § 112, second 
paragraph, as being indefinite for failing to particularly point 
out and distinctly claim the subject matter which applicant 
regards as the invention. 

30. As mentioned above, it is unclear what is meant by the term 
"a non-HCV-PRC-Korean unique". Perhaps affirmative language 
would be clearer. 

31. Claims 12-14 are indefinite because it is unclear what is 
meant by' the term " immunologically effective". Applicants do 
describe "effective amount" in the specification ' as that amount 
which can evoke an immune response (see page 48), but it ie 
unclear if this defines the "immunologically effective* amount. 

32. The following ie a quotation of 35 U. S. C. § 103 which forms 
the basis for all obviousness rejections set forth in this Office 
action 

A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that 
the subject matter as a whole would have been obvious at the 
time the invention was made to a pereon having ordinary 
skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which 
the invention was made. 

Subject matter developed by another person, which qualifies 
as prior art only under subsection (f) or (g) of section 102 
of’this title, shall not preclude patentability under this 
section where the subject matter and the claimed invention 
were, at the time the invention was made, owned by the same 
person or subject to an obligation of assignment to the same 
person. 

33. This application currently names joint inventors. In 
considering patentability of the claims under 35 . U. S. C. § 103, 
the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions ^covered 
therein were made absent any evidence to the contrary. '"Applicant 
ie advised of the obligation under 37 C. F. R. § 1.56 to point out 
the inventor and invention dates of each claim that was not 
commonly owned at the time a later Invention was made in order 
for the examiner to consider . the applicability of potential 35 
U.S.C. § 102(f) or (g> prior art under 35 U.S.C. 6 103. 
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34. In order to clarify the record, the Examiner wishes to point 
out how the peptide cl^iris are being interpreted. Claims to 
peptides, or which contain^ peptides within the claims are 
interpreted as follows; Yfr V ) 

- — P e P^ de having th e amino acid sequence, - the peptide is 
the defined sequence, and does not include any other amino acids, 
i. e. NH e - (defined peptide ) -COOH. This is equivalent to the 
judicially accepted term "consisting of". 

„ vhich contai ns a /peptide . .- The peptide may include 
other amino acid residues, i, e. NH e -X- ( defined peptide ) -Y-COOH, 
where X and Y can be peptide or protein, or can be optionally not 
included. This is equivalent to the judicially accepted term 
"comprising". 

35. Claim 1 is rejected under 35 U. S. C. § 103 as being 
unpatentable over Highfield et al, GB 2,239,245 in view of Lipka 
et al, 1990 and Washitani et al. 1991 . _ 

36 • Highfield et al describe a novel isolate of HCV and its 
predicted amino acid sequence. One of the sequences (ID No. 3) 
contains the sequence of ID NO. 64 of the instant application (at 
residues 147-152). While the claim language of claim 1 excludes 
the intact protein represented by ID No. 3 of Highfield et al, 
the peptide is obvious from their disclosure. This is because 
the sequence of HCV is well known to vary greatly among isolates 
(see for example Ogata et al, 1991, Weiner et al, 1991 . Choo et 
a 1 , 1 991 and Hijikata et al, 1991 ), therefore any portion of the 
sequence which is unique to an isolate or group of isolates would 
be useful to develop typing reagents, or to detect antibodies 
specific for that isolate. Both Lipka et al, 1990 and Weehitani 

et al, 1991 teach the utility of such typing reagent to identify 
subtypes of viruses. 

37. Claims 1-7 and 12-14 are rejected under 35 U. S. C. S 103 as 
being unpatentable over Highfield et al, Ogata et al, 1991, 
Weiner et al, 1991 , Choo et al, 1991 and Hijikata et al, 1991, in 
view of Lipka et al and Washitani et al . 

38. In each of the above cited primary references, standard 
cloning techniques were used to Isolate and sequence various 
isolates and regions of HCV. Highfield et al teach -th'e~use of 
fusion proteins of HCV, as well as the use of antigenic regions 
to generate antibodies. A fair reading of the references teaches 
the heterogeneity of isolate sequences. In view of ’ these 
references, the skilled artisan would have expected that novel 
isolates of HCV would have possessed unique regions. 
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39. The Examiner admits that the sequences represented in claims 
1-6, with the exception of ID No. 64, fail to appear in the prior 
art made of record herein. Additionally, the skilled artisan 
would have been unable to predict what those sequences may have 
been .based upon the prior art. However, it appears well known 
that the sequences of various isolates of HCV vary substantially 
(see above). Therefore, the fact that Applicants were able to 
isolate RNAs of HCV isolates which diverge from known isolates 
cannot be characterized as unexpected. 

40. The motivation for identifying and producing peptides 
corresponding to unique regions would have been to develop typing 
reagents, not unlike those described by Lipka et al and Washitani 
et al. • 



41. In rejecting these claims, the Examiner is relying in no 
small part 'upon the decision the Board reached in Ex Parte 
Erlich. - 22 USPQ2d, 1463-1468 . In this . decision, the Board 
concluded that the specific hybridomas claimed were obvious over 
the prior art. Clearly, the specific cell lines claimed could 
not identically be reproduced by the skilled artisan, because of 
the complexity inherent to a composition such as a cell, but cell 
lines of similar function would have been producible. 

42. While the specific sequences claimed instantly could not 
have been predicted based upon the prior' art, the skilled artisan 
would have expected divergent sequences to exist in novel 
isolates. 

43. Claim 8 is .rejected under 35 U.S.C. § 103 as being 
unpatentable over Highfield et al, Ogata et al, 1991, Weiner et 
al, 1991 , Choo et al, 1991 and Hijikata et al, 1991 , in "vie v of 
Lipka et al and Washitani et al as applied to claim 6 above, and 
further in view of Smith et- al, 1988 . 

44. While Highfield et al employ fusion proteins in order to 
develop a more reliable assay. Smith et al teach that GST fusion 
proteins are easily purified. It would have been obvious to 
produce the expected peptides as fusion proteins os GST in order 
to facilitate downstream processing of the proteins (i.e. single 
step purification). 

45. The prior art made of record and not relied upon is 
considered pertinent to applicant's disclosure. 

46. Papers related to this application may be submitted to Group 
180 by facsimile transmission. papers should be faxed to Group 
180 via the PTO Fax Center located in Crystal Mall 1. The faxing 
of such papers must conform with the notice published in the 
Official Gazette, 1096 OG 30 (November 15,1989). 




Serial Number: 07/819,360 -7- 

Art Unit: 1813 * 

The CM-i Fax Center number is (703) 308-4227 

47. Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to examiner 
Chris Dubrule whose telephone number is (703) 308-0708. Any 
inquiry of a general nature or relating to the status of this 
application should be directed to the Group receptionist whose 
telephone number is (703) 308-0196. 

CJD 



CHRISTINE M. NUCKER 
SUPERVISORY PATENT EXAMINER 
GROUP 180 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant; Zebedee et al. 

Serial No.; 07/573,643 

Filed; August 27, 1990 

For: NON-A, NON-B, HEPATITIS VIRUS 

ANTIGEN, DIAGNOSTIC METHODS AND 
VACCINES 

Examiner: D. Wortman 



Attorney Docket 
PKA 0025P 

Group Art Unit: 1802 



SECOND DECLARATION OF ALFRED _K,_ PRINCE* 



Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 



<? 



Sir: 



ALFRED K. PRINCE, H.D., Declares 

1. That he is the Alfred M. Prince who is a named 
co-inventor of the subject matter of the above-identified patent 



application and who submitted a Declaration mailed on January 28,. 



1993? 



2, That the further data referred to in Paragraphs 
6-10 in his previous Declaration were obtained using an ELISA 
format assay in which the recombinant 1-120 residue protein 
antigen was affixed to the walls of microtiter plates and used to 
assay for the presence of anti-HCV antibodies in sera of humans; 

3. That enclosed Exhibit I is a true copy of the 
ELISA assay protocol used in his laboratory for carrying "out'" 
ELISA assays using the recombinant 1-120 residue antigen and 
other recombinant antigens in similar assays? 



•/ 
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4. That the data of Paragraphs 6-10 of his previous 
Declaration, and particularly those of Table 1, using the C-100 
antigen were also ELISA assays so that the data of Table 1 
compare ELISA results to ELISA results? 

5. That the data using the C-100 antigen ELISA were 
obtained following the procedures outlined in the manufacturer's 
(Ortho Diagnostics) instructions; 

6. That the Nasoff et al. article (previously 
submitted Document BC) included data from assays using both 
imrounoblot (Tables 1 and 2, page 5465) and ELISA (Table 3, page 
5465) techniques? 

7. That the data were taken for the recombinant 1-74 
residue antigen (CAP-A) as discussed for immunoblots in Document 
BC, which method is substantially identical to the method 
discussed in the above— identified application, and that the ELISA 
data were taken as discussed in that paper, which method is 
substantially the same as that of enclosed Exhibit I ; 

8 • That the data in Table 3 of Document BC show that 
ELISA data (asterisk) based on the recombinant 1-74 residue 
antigen (identified in Document BC as CAP-A) detected anti-HCV 
antibodies earlier than did the C-100 antigen-based ELISA in two 
out of three sera, and that immunoblots using the CAP-A antigen 
(dagger) detected infection earlier than did the c-ioo antigen- 

based ELISA in four out of five sera? 

9, That since the filing of his previous Declaration 
he has spoken with Dr. Chang Yi Wang about the identity of the 
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synthetic core-structural (ST) peptide that was discussed in 
Paragraphs 20-24 of his previous Declaration; 

10. That Dr. Wang is a co-author of Hosein et al., 

Proc, Natl Acad, Sci, USA . S153647-3651 (1991), a true copy of 
which was enclosed as Document BA with the previous response, and 
the f ir st-named inventor of U.S. Patent No. 5,106,726 of record 
herein ; 

11. That Dr. Wang fax'd a reply, a true copy of. which 
is enclosed as Exhibit II; 

12. That as is seen from enclosed Exhibit II, the 
core- structural peptide was actually a mixture of two peptides? 
i.e., VIIIE and IXD of U.S. Patent No. 5,106,726, so that the 
stated belief of previous Paragraph 20 was partially correct and 
the true identity of the UBI-ST antigen is now known; 

13. That the data of Paragraphs 20-24 of his previous 
Declaration thus compared an ELISA assay based on the recombinant 
1-120 residue protein (CAP) to an ELISA (UBI-ST) using the two 
overlapping peptides VIIIE and IXD that also encompass the 1-120 
region ; 

14 . That the CAP-based ELISA was also carried out 
following the protocols of enclosed Exhibit I, whereas the UBI-ST 
ELISA was carried out following the protocol supplied by UBI ; 

15. That it is now seen that the two antigens, both 
containing the same region, produced different results, with the 
recombinant antigen of the present claims providing a superior 
result; 







U4/Z1/U3 



11:42 KAA 1 312 bid d4/U 



UKKbbLtSK UHiUAUU 



IfflUUD 



Serial No. 07/573,643 -4- 

16. That the ELISA data reported in previously 
provided Document BB [Sugitani et al.. The Lancet . 339:1018-1019 
(1992)] were carried out for others' kits pursuant to the 
manufacturers' directions, and for the "Capsid 11 (recombinant 
1-120 residue) antigen as discussed in Document BC; and 

17. That he further declares that all statements made 
herein of his own knowledge are true and that all statements made 
on information and belief are believed to be true? and further 
that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of any patent issuing on this 
application. 
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10-28-90 - Method #2 
Mftter Eats: 

1. Hepatitis C Capsid Protein (PHAGE Lot ,# NB53P255) in 
4M Urea. Source: E . col i (W3110/pGEX7 - Capsid 410) 

2. Nunc Immuno MaxiSorp 96 well plates 

3. Goat Serum, Gibco Labs 

4. Bovine Serum Albumin - Fraction V, MW = 68,000, Boehringer 
Mannheim • 

5. 3M H2S04 

6. Sodium Carbonate buffer, pH 9.6 (coating buffer) 

7. 0.1 M Sodium Citrate buff er , pH 5.0 
6..0PD tablets, Zymed Labs. 

9. HRP conjugated Anti Human IgG (Kirkegard & Perry) 

10. PBS, pH 7.2 

11. 5* Tween 20 in PBS 

Pj. pc .ediA r e : 

A. Coating of plates 

1. Dilute the protein to 1 ug/ml in coating buffer 
containing 4M three : 

For 20 mis of coating buffer - 26 ul of protein 

4.2 g Urea 

2. Add 100 ul to all wells 

3. Cover and let stand overnight at RT 

4. Refrigerate plates in a moist chamber and use within l 
week (longer storage will need to be tested in the 

future) 

B . Assay 

1 . For each plate to be done prepare 40 mis of 

PBS containing 10% Goat sera (4mls) and 3% BSA (l.2g), 
and 0.05% Tween 20 ( 0.4 ml of 5% Tween 20). 

This is the diluent for steps 3,5, and 7 

2. Wash plate 3X with PBS/Tween 20 (0.05%) 

3. Add 150 ul of diluent to each well and block— fo'r' 2 
hrs 37 C. The plate can now remain at room temp until 
ready to proceed 

4. Wash plate 3X with PBS/Tween 1 

5. prepare a 1:50 dilution of the sera with diluent 

and add 10O ul to wells. Include a positive and negative 
control in row 1 as follows: 

Row A - Blank 

Rows B-D - Neg cont diluted l;50 

Rows E-F - Pos cont diluted 1:50 

Rows G-H - Pos cont diluted 1:500 

6. incubate 15 min 37 c 

7. Wash plate 5 X, add 100 ul of conj currently used 





8. Incubate 15 min 37 C 

9. 10 minutes before incubation is over prepare OPD; 

12 ml Citrate buffer 

12 ul H202 
1 OPO tablet 

10. Wash plate 5 X , add 100 ul of OPD solution 
11- Incubate 20 min RT in the dark. 

12. Stop with 50 ul of 3M H2S04 and read at T490/R630 

13. CUTOFF: 

Human Sera - Ave neg controls + 0.300 

Chimp Sera - Ave neg controls + 0.200 

HCV 
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EXHIBIT II 



(j/5/) 

UNITED nQMlMCAU INC. 

aB Dov4d»OfK** t hUupD#ugo.NY11788 • <510*273*2826 • Fax: (61 0} 273-1717 



March a, m3 




Dr* Alfred Fringe 
M«v York Blood cantor 
310 I, 07th 
Xov York, BY 10031 

rredi 

Xo Per our diacmauion yesterday, X o sanding you a copy of our 
U.s. *4t*nt #3,106,720 on HCV peptids** 

thm peptldas used in our hcV oora/at Z1X are designated vxrxs a 
xxd ao illustrated in Sxuplo 15. Their ooguanooo can ho found 
in Claim 22, 



Z look forward to moating you and your colleagues in mid-April 
for a fruitful scientific diaoueaion* 




•/ 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: Zebedee et al. ) 

) Attorney Docket 

Serial No. 07/573,643 ) PHA 0025P 

) 

Filed: August 27, 1990 ) Group Art Unit: 1802 

) 

For: NON-A, NON-B, HEPATITIS VIRUS ) 

ANTIGEN, DIAGNOSTIC METHODS AND ) 

VACCINES ) 

) 

Examiner: . D. Wortman ) 



DECLARATION PF DR- Tq'rS^W . Pi HEATING 



< 0 $ 



Hon. Commissioner of Patents 
and Trademarks . 
Washington, D.C. 20231 




Sir: 



DR. TORSTEN B. HELTING , Declares, 

1. That he was the President of Pharmacia Genetic 
Engineering Inc. (Phage) of La Jolla, California, an original 
co-assignee of the subject application? 

2. That Phage, since the filing of this application, has 
been dissolved and its assets assumed by Pharmacia Biosystems, 
Inc. , of Piscataway, New Jersey; 

3. That as part of his duties at Phage, he entered' into 
license negotiations with several potential licensees? 

4. That as a result of his efforts, one license agreement 
has been signed with Sorin . Biomedica of Italy and an option for a 
license has been signed with Behringwerke of Germany, both the 
license and option being active; 



i 
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5. That the license and option have related to the presently 
pending method claims and associated technology, and particularly 
the use of an ELISA format assay utilizing the recombinant 1-120 
residue protein as antigen? 

6 . That the license and option have thus far generated 
several hundred thousand dollars in fees? 

7. That he is in the midst of further negotiations with other 
potential licensees who are presently evaluating an ELISA kit based 
on the recombinant 1-120 residue antigen with those evaluations 
not yet completed; and 

8. That he further declares that all statements made herein 
of his own knowledge are true and that all statements made on 
information and belief are believed to be true? and further that 
these statements were made with the knowledge, that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize 
the validity of any patent issuing on this application. 
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Applicant: Zebedee et al. 

Serial No.: 07/573,643 

Filed: August 27, 1990 

F6r : NON-A, NON-B, HEPATITIS VIRUS 

ANTIGEN, DIAGNOSTIC METHODS AND 
VACCINES 

Examiner: D. Wortman 



) 

) Attorney Docket 
) PHA 0025P 
) 

) Group Art Unit: 1802 
) 

| received 

! APR 27 1993 

} GROUP 1800 



SECOND SUPPLEMENTAL RESPONSE 



Box Non-Fee Amendments (Pats) 
Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 



Sir: 

This is in further response to the Office Action dated 
October 5, 1993 to which a previous response was filed on January 
28, 1993, a Supplemental Response was filed on February 12, 1993, 
and a personal interview was held with the Examiner on February 
23, 1993. 

RESPONSE. 

Reconsideration of the above-identified application is 
respectfully requested in view of the previously filed Response, 
Supplemental Response and the present, Second Supplemental 
Response. , 

The Examiner is thanked for the courtesies extended and 
comments made- to Dr. Helting and counsel during their interview. 
This Response will address those comments. 
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Claims 28-37 are before the Examiner. 

Inasmuch as there was no discussion during the 
interview of the previously outstanding rejection under 35 U.S.C. 
§112, second paragraph, that was responded to in the Response 
mailed January 28, 1993, no discussion will be had here on that 
issue. Rather, the present response will deal with the alleged 
anticipation/obviousness issues and the previously filed 
Declaration . of Dr. Prince. 

A. The Second Prince Declaration 

Dr. Prince's enclosed, Second Declaration points out 
(Paragraphs 2-5) that the data of Paragraphs 6-10 of his previous 
Declaration were taken by ELISA. The procedures provided with 
the commercial kit (C-100 antigen) were used, and a protocol for 
the ELISA using a recombinant of the claims is enclosed 
therewith. Thus, the data of Dr. Prince's previous Paragraphs 
6-10 compared ELISA to ELISA, and showed an ELISA based upon a 
claimed recombinant to outperform the then industry standard, 
commercial C-100 antigen-based ELISA. 

Paragraphs 6-8 of Dr. Prince's present Declaration 
point out that ELISA and immunoblot assays were also carried out 
as discussed in previously submitted Document BC using a 
recombinant 1-74 residue antigen of the claims, with the" 'details 
for each of those assays being given in Document BC. Present 
Paragraph 8 points to Table 3 of Document BC in showing that an 
ELISA based on that recombinant 1-74 residue antigen also 
outperformed the industry standard C-100 antigen-based ELISA 
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assay for two of three sera, whereas an immunoblot based on that 
same recombinant outperformed the C-100 antigen-based ELISA with 
four of five sera. 

Paragraphs 9-15 of Dr. Prince's present Declaration 
discuss the identity of the antigen of the UBI ELiSA kit he 
obtained denominated "ST" and the data obtained therewith, as 
compared to an ELISA based on a recombinant 1-120 residue antigen 
of the claims. The results of those ELISA assays were discussed 
in Paragraphs 20-24 of Dr. Prince's prior Declaration. The 

present Declaration also discusses' how those ELISA assays were 
done. 

As is seen from Dr. Prince's present Paragraphs 9-15 
and Exhibit II enclosed therewith, Dr. Wang has now identified 
the peptide antigen used in the "ST" ELISA as being both of 
peptides VlliE and I_XD of her U.s. Patent No. 5, 106, .726. Thus, 
the results discussed in the previous Prince Declaration 
Paragraphs 20-24 compared ELISA to ELISA with a recombinant 
antigen and synthetic peptides Covering the exact same region. 
Those results also showed a method using a claimed recombinant 
antigen to be superior. 

Paragraph 16 of Dr. Prince's present Declaration 
discussed how the ELISA' s using others' kits and an ELISA based 
on the recombinant 1-120 residue antigen of previously submitted 
Document BB were carried out. 
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The immunoblot data of the application and the ELISA 
and immunoblot data of Dr. Prince's previous and present 
Declarations show the following: 

(a) a method using immunoblots with a recombinant 1-74 
residue antigen detected HCV infection earlier than did an ELISA 
assay based on the C-100 non-structural antigen (application 
Tables 2, 3, 4, 5 and 6; 2nd Declaration Par. 6-8; Document BC, 
Table 3, dagger data); 

(b) ELISA comparisons between a recombinant antigen 
having the 1-74 residue sequence and C-100 showed the method 
using the 1-74 residue recombinant of the claims to. be superior 
(Document BC, Table 3, asterisk data); 

(c) ELISA method comparisons using the C-100 
commercial antigen and the 1-120 residue recombinant of the 
claims showed the claimed antigen to be superior (1st Declaration 
Par. 6-10; 2nd Declaration Par. 2-5); 

(d) ELISA method comparisons using Dr. Wang's 

synthetic peptides VIIIE and IXD ("ST” kit) and a recombinant l- 
120 residue of the claims as antigens showed a claimed method 
using a recombinant antigen to be superior to use of synthetic 
peptides covering the same region as antigen (1st Declaration 
Par. 20-24; 2nd Declaration Par. 9-15); and J 

(e) ELISA method data using a recombinant 1-120 
residue antigen of the present claims. provided the same results 
as an ELISA method containing synthetic peptides from both 



( 
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structural and non-structural proteins (UBI-HCV) (1st Declaration 
Par. 16-19; 2nd Declaration Par. 16? Document BB) . 

Thus, the data provided show a claimed assay method 
using -a recited recombinant antigen to be: (a) superior to the 
C-100 antigen based ELISA by ELISA and immunoblot, (b) superior 
to an antigen containing a combination of synthetic peptides 
covering the same region by ELISA, and (c) comparable to an ELISA 
using synthetic antigens from both structural and non-structural 
regions . 

B. The Halting Declaration 

Doctor Helting's enclosed Declaration is directed to 
the commercial success thus far achieved by a claimed method of 
the invention that utilizes a recombinant 1-120 antigen, and that 
is practiced in commercial form via a kit using that recombinant 
as the solid phase antigen. 

Dr. Helting's Declaration points out that even though 
the original assignee, Pharmacia Genetic Engineering, Inc. 

(Phage) , has been absorbed into another entity, he was successful 
in negotiating an active license and an active option for a 
license to practice a claimed method via a kit. His Declaration 
also notes that those separate license and option agreements have 
generated several hundred thousand dollars in fees. He further 
notes that y, sill 'other potential licensees are. evaluating an assay 
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C. The Art-Based Rejections 

Each of the art-based rejections was tied to the 
disclosures of the Wang et al, U.S. Patent No. 5,106,726, 
hereinafter referred to as "Wang”, and each of those rejections 
was dealt with in the prior response. This response will 
therefore be limited to the unexpected results discussed before 
and to the commercial success thus far achieved. 

The Response mailed January 28, 1992 (the previous 
Response) noted that the data of the Wang disclosure compared 
assay results using an ELISA format with a synthetic peptide as 
antigen. Those results were compared to Wang's synthetic peptide 
HID, whose ELISA results were compared with an ELISA based on 
the C-100 antigen. 

When ELISA results for peptides VII IE and IXD were 
compared to those for peptide HID (Table 7), and thus to an 
ELISA with C-100, the best that was observed was a result that 
was 98. 6. percent as good as a C-100 antigen-based assay. As 
\ pointed out above and in Dr. Prince's Declarations, ELISA assays 
based on a claimed method using a recombinant antigen 
outperformed the C-100 antigen-based assay. 

1 Thus, both the Wang data and the Prince Declaration 

data were compared to the same standard with the same basic - 
method steps but different antigens. The Wang binding method 

i 

data underperformed the standard, whereas the inventors' method 
using a recombinant antigen outperformed that standard. 
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The data of the application also show that an 
immunoblot method of the claims using, a recombinant antigen also 
outperformed a C-100 antigen-based assay. 

The data and discussions of Dr. Prince's Declarations 
also show that a claimed method using an ELISA format with 
recombinant 1-120 residue antigen outperformed an ELISA using 
mixed Wang peptides VIIIE and IXD as antigen. The two antigens 
of those head-to-head ELISA' s covered the same region, and yet a 
claimed method using a recombinant antigen outperformed a similar 
method using mixed Wang peptides. 

The data and discussions of both Prince Declarations 
also point out that a method using an ELISA format with a single 
recombinant 1-120 residue antigen provided the same results as a 
method using an ELISA format and Wang synthetic peptides from 
both structural and non-structural regions. Thus, a claimed 
method using a single recombinant antigen from a single protein 
provided the same results as a similar method using. multiple 
antigens encoded by a plurality of regions of the genome. 

It is thus submitted that the disclosures of the 
application and data and discussions of Dr. Prince's Declarations 
utilizing claimed methods provide unexpected and unob.vious 
results compared to the teachings of Wang. 

Dr. Helting's Declaration also provides additional 
indicia of unobviousness. His achievements in obtaining a 1 
license and an option for a license have already earned several 
hundred thousand dollars in fees for the claimed technology. 




Serial No. 07/573,643 



i - 8 - 



It must be understood that the diagnostic niche for HCV 
has largely been filled by the Chiron-Ortho and Abbott (Abbott is 
a licensee of Ortho) C-100 antigen-based kit and the second 
generation kits as noted in previously submitted Document BB. A 
kit whose use embodies a claimed method is thus a newcomer to the 
field. 

A newcomer must have something extra to offer a 
potential licensee. It is submitted that that something extra 
must include equal or better efficacy or the licensee /optionee 
will not be able to sell the product. 

The ELISA data of Document BB illustrate that a kit 
whose use entails a claimed method (Capsid) with the single 
recombinant i-120 residue antigen provided equivalent efficacy to 
the second generation kit marketed by Abbott (Abbott II) and the 
UBI HCV kit that contain antigens from two regions. As noted 
before, that a single antigen-based method would provide such 
efficacious results was unexpected. That unexpected result also 
provided the something extra that gave a basis for the licensee 
and optionee to pay hundreds of thousands of dollars in fees. 

It is again submitted that the invention claimed here 
is not anticipated or obvious from Wang's disclosures alone or 
used in combination with any other teaching of record. It__is 
thus submitted that the presently claimed subject matter is 
deserving of a patent in view of its unexpected and unobvious 



character. 
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No further fee or petition is believed necessary. 
However, should any further fee be needed, please charge our 
Deposit Account No. 04-1644, and deem this paper the required 
Petition. 



Respectfully submitted, 

By 

Edward P. Gamson, Reg. No. 29,381 



Enclosures 

Second Declaration of Dr. Alfred M. Prince, M.'D. 
Declaration of Dr. Torsten B. Helting 
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This action Is made final. 
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. Claim , ■'/ 2S^Z i ^ \ 



3. □ Claims 



4. Kj/ Claims ^^7^7) 
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5. □ Claims 

6. □ Claims. 

7.0 This application has been filed with Informal drawings under 37 C.F.R. 1.85 which are acceptable for examination purposes. 
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8.0 Formal drawings are required In response to this Office action. 
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Under,37 CT.R. 1.84 these drawings 
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Claims 28-37 are currently under examination. Claims 28, 

29, ,and 30 wex'e amended in Paper No. 16. 

Claims 28-37 are rejected under 35 U.S.C. § 112, second 
paragraph, as being indefinite for failing to particularly point 
out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 28 is indefinite because it is 
unclear whether "including an amino acid sequence'* is intended to 
encompass only sequences with the same specific start and end 
points as recited or every protein or polypeptide with any amino 
acid sequence in common with those specifically recited. 

Applicant has urged that ’'including" is synonymous with 
"comprising" and that the present claims should be understood to 
encompass any recombinant NANBV structural protein or portion 
that has an enumerated sequence from residue 1 through residue 74 
or the entire sequence from residue .1 through residue 120. 

This argument is not completely understood because it is not 
clear what it means to say that a "protein or portion has an 
enumerated sequence" (underlining added), i.e. It is not clear 
whether the protein has exactly the same number of amino acids 
recited or whether it may have additional amino acids as well*. 

In addition, Applicant has submitted a copy of pp." * J- i(2L i 
through 1-13 fx-om Aisenbery'a Attorney's Dictionary of Patent 
Claims showing patent claims that include "including. " In that 
regard, it is noted that, on page 1-10. 1, the footnote reads in 
part "Although this term is used in claims of a number of issued 
patents, it may be regarded as introducing an element of 
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indefinitenees. A better view appears to be that the ,r including " 
phrase adds further, although not exclusive, definition. " 

Whether n including " is equivalent to "comprising 11 or introduces 
an element of iridef initeness or adds further but not exclueive 
definition, its use makes the claims indefinite because one 
cannot readily determine what is being claimed. The rejection of 
t'lQiros 28-37 under 35 U. S. C, § 112, second paragraph, ie 
maintained. 

Applicant has submitted five articles as well as a form PTQ 
.1443, recorded as* Paper No. 18, on which those articles are 
listed. In addition, Applicant has submitted another PTG 1449 
with references attached to the Supplemental Response which is 
recorded as Paper No. 20. All of these references have been 
placed in the file and considered to the extent they bear on 
Applicant's remarks but have been crossed off the forme 1449 
because neither information disclosure statement complies v/ith 37 
CFR 1.97(c). 

The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. § 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless 

(a) the invention was known or used by bthere in this 
country, or patented or described in a printed publication 
in this or a foreign country, before the invent ion- -thereof 
by the applicant for a patent. 

(b) the invention was patented ox' described in a printed 
publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the 
date of application for patent in the United States. 
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(e> the invention woe described in a patent granted on an 
application for patent by another filed in the United States 
before the invention thereof by the applicant for patent, or 
on 5ft international application by another who has fulfilled 
the requirements of paragraphs (1), (2), and <4> of section 

371(c) of this title before the invention thereof by the 
applicant for patent. 

The following is a quotation of 35 U. S. C. § 103 which forms 
the basis for all obviousness rejections set forth in this Office 
actions 

A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that 
the subject matter as a whole would have been obvious at the 
time the Invention was made 'to a person having ordinary 
skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which 
the invention was made. 

Subject matter developed by another person, which qualifies 
as prior art only under subsection (f) or <g) of section 102 
of this title, shall not preclude patentability under this 
section where the subject matter and the claimed invention 
were, at the time the invention was made, owned by the same 
person or subject to an obligation of assignment to the same 
person. 

This application currently names joint Inventors. In 
considering patentability of the claims under 35 U. S. C. 5 103, 
the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered 
therein were made absent any evidence to the contrary. Applicant 
is advised of the obligation under 37 C. F. R. § 1.56 to point out 
the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order 
for the examiner to consider the applicability of potential 35 
U.S.C. § 102(f) or (g) prior art under 35 U. S. C. § 103. 

Claims 28-30 as amended and 31-37 are rejected under 35 

U.S.C. S 103 as obvious over the patent to Wang in view of Kuo. 

Wang teachee assaying sera for antibodies against HCV (NAMBV) 

using solid phase coated with synthetic peptides that include 

amino acid residue sequences as instantly claimed (see Wang, 
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Example 14 and Table 7, especially peptides VIIIE, IXD, and IKE). 
It is noted that "including” as recited in Claim 28 encompasses 
any common amino acid sequence. Even lx the instant sequences 
were recited more narrowly, they would have been obvious over 
Wang because there are only slight differences between them and 
the core sequences taught by Wang. Wang does not teach producing 
recombinant HCV polypeptides. Kuo teaches production of an HCV 
recombinant fusion protein and detection of serum antibodies 
using the recombinant fusion protein. It would have been obvious 
to one of ordinary skill in the art to produce the HCV peptide of 
Wang recombinant ly as taught by Kuo in order to gain the 
advantages of producing peptides by recombinant means, e. g. , to 
obtain a stable, plentiful supply of peptides that are free of 
contamination with other HCV antigens. 

Applicant has submitted Papers 16, 20, and 21 in response to 

the last Office action and also two Declarations from Dr. Prince 
and a Declaration from Dr. Helting. 

Applicant has argued in Paper No. 16 that; 

1) Wang's antigens are all synthetic antigens and the instant 
claims are now limited to recombinant antigens. 

2) Applicant's results using capsid amino acids 1-74. .a- GST 

fusion protein are unexpectedly superior to Wang's results and in 
particular, points to various results of Wang, and compares the 

instant invention with results obtained using C-I00, using as 

supporting documents references which were supplied by Applicant. 
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Applicsant has submitted declarations by Dr. Prince referring to 
supporting documents comparing Wang's synthetic peptides with 
applicant's fusion protein containing HCV capsid amino acids 
1-74. 

5 3) Kuo's recombinant antigens are produced in yeast and the 

instant polypeptides are produced in E. coli. 

4) Applicant's results using capsid amino acids 1-120 (apparently 
not as a fusion protein) are unexpectedly better than Wang's and 
coiftYnercial * success has been achieved for a test using that 
.1.0 composition. Applicant has submitted Declarations from Dr* 

Prince in support of unexpected results and a Declaration from 
Dr. Melting in support of claims of unexpected results and 
commercial success. 

These arguments and documents have all been considered but 
.15 not found persuasive for the following reasons. 

.1) Wang does not use recombinant antigen but Kuo does; Kuo was 
cited to show recombinantly produced HCV peptides. 

2) All comparisons of the sequence 1-74 to prior art antigens 
were apparently done using GST fusion protein and in immunoblot 
20 format and not all the claims are so limited. In addition, the 
results of Cap-N as compared to the results of Wang using VIII’E 
do not appear to be unexpectedly different, taking into account 
the teachings of Wang; the same sequence in two different 
environments can produce different and unpredictable antibody 
binding results. Furthermore, with respect to epitopes located on 
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HCV core antigen Wang teaches that her results indicate a 
complicated epitope distribution and may include discontinuous or 
conformational epitopes (col. 41, line 66-col. 42, line 3). Wang 

provides motivation to use core peptides rather than 
nonstructural peptides like C100 because Wang shows that assays 
using core peptides detect antibodies earlier in the infection 
(Wang, Table 8). With respect to the citation of document BC, 
one would have expected 69-120 to be less effective in binding 
antibodies than a peptide from the amino terminus based on Wang's 
results showing more epitopes oh the amino terminus. 

3) The instant claims are not limited to recombinant antigen 
expressed ir» E. coli . 

4) Neither the arguments presented nor the Declarations of Dr. 
Prince and Dr. Belting are commensurate in scope with the claims 
because the Declarations of Dr. Prince only concern the 
comparison of results obtained with a fusion protein GST-amino 
acid 1-74 and with capsid protein 1-120 produced recombinantly in 
E. coll to results obtained with C-100 and Wang's capsid 
peptides. The second declaration of Dr. Prince, page 2, 
paragraph 8, states that the "CAP- A” antigen (which contains 
capsid amino acids 1-74) detected HCV antibodies earlier 
infection than did the C-100 antigen. However, one would have 
expected that from Wang because Wang also shows that test 
compositions including only core or capsid sequences or those 
containing core *'• ns antigen detected antibodies sooner than 
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Compositions containing only ns sequences (See, for example, 

Wang, Table Q). The declaration at page 3, paragraphs 13-15 

refers to the results in Dr* Prince's firet declaration, 

paragraphs 20-24, comparing the instant recombinant 1-120 antigen 

with Wang's two synthetic peptides covering most of the same 

sequence as showing a euperior result* However, these results 

are not seen as being totally unexpected because Wang teaches 

that the same sequence in two different environments can produce 

different antibody binding results. Furthermore, with respect to 

epitopes located on HCV core antigen Wang teaches that hex- 

results indicate a complicated epitope distribution and may 

include discontinuous or conformational epitopes (col. 41, line 

66~col. 42, line 3). In fact, the comparison of the two antigens 

shows similar results, are obtained in most cases (Dr. Prince's 

first Declaration, paragraph 21: "That the results for those 

sera were comparable with the exception of the sera from a 

w 

chimpanzee designated Chimpanzee No. 10jF and in only the one 
case, the instant antigen was able to detect antibodies when Dr. 
Wang's peptide mixture did not. One might have expected the 
intact 1-120 sequence to contain one or more discontinuous or 
conformational epitopes that would be disrupted if the sequence 
were presented as two peptides, based on Wang's teachings as 
discussed above. 

Dr. Melting's Declaration has been considered but is not 
found to be sufficient evidence of commercial success to make the 
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instant invention unobvlous over prior art of record. There is 
no information, for example, as to the terms of the license and 
option agreements mentioned* There is no information as to 
whether other, competing products are readily available in the 
same markets for the same price. Nothing can be concluded from 
evaluations not yet completed* In addition, Dr* Melting's 
Declaration is not commensurate in scope with the claims since it 
only concerns recombinant 1-120 antigen* 

Applicant ' 2 amendment necessitated the new grounds of 
rejection. Accordingly, THIS ACTION IS MADE FINAL* See H* P. E*P. 
§ 706.07(a)* Applicant is reminded of the extension of time 
policy as set forth in 37 C* F. R. 5 1* 136(a).* 

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINAL 
ACTION IS SET TO EXPIRE THREE MONTHS FROM THE DATE OF THIS 
ACTION. IN THE EVENT A FIRST RESPONSE IS FILED -WITHIN TWO MONTHS 
OF THE MAILING DATE QF THIS FINAL ACTION AND THE ADVISORY ACTION 
IS NOT MAILED UNTIL AFTER THE END QF THE THREE-MONTH SHORTENED 
STATUTORY PERIOD, THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE 
ON THE, DATE THE ADVISORY ACTION IS MAILED, AND ANY EXTENSION FEE 
PURSUANT TO 37 C.F.R. 5 1.136(a) WILL BE CALCULATED FROM THE 
MAILING DATE OF THE ADVISORY ACTION. IN NO EVENT WILL THE 
STATUTORY. PERIOD FOR RESPONSE EXPIRE LATER THAN SIX MONTHS FROM 
THE DATE OF THIS FINAL ACTION. 

Papers related to this application may be submitted to Group 
100 by facsimile transmission* Papers should be faxed to Group 

130 via the PTO Fax Center located in Crystal Kail 1 --The- faxing 

of such papers must conform to the notice published in the 
Official Gazette, 1096 OG 30 (November 15, 1939). The CM1 Fax 

Center number is (703) 303-4227. 
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Any inquiry concerning this communication should be directed 
to Examiner Donna C. Wort man at telephone number (703) 308-1032. 



Donna C. Wortroan, Ph, D. 
July 9, 1993 
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In response to the Office Action dated July 13, 1993, 
please amend the above-identif ied^application as follows. 

IN THE CLAIMS 



Please cancel claim 29. 

Please amend claim 28 as follows: 

28. (Three-Times Amended) A. method of assaying a body 
fluid sample for the presence of antibodies against NANBV, which 
method comprises: 

a) forming an immunoreaction admixture by 
admixing said body fluid sample with a recombinant NANBV 
structural protein or portion thereof, said recombinant 'protein . 
or portion [including an] having the amino acid residue "s egu en c e 
represented- by the sequence shown in [figure] Figure 1 from 
residue 1 [to] through residue [74] 120 or fusion protein 
seguence shown in Figure 2 from residue 1 [to] through residue 



[120] 315; 

060 MC 10/lB/n, 
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b) maintaining said immunoreaction admixture for 
a time period sufficient for any of said antibodies present to 
immunoreact with said recombinant NANBV structural protein or 
portion to form an immunoreaction product? 

and 

c) detecting the presence of any of said 
immunoreaction product from and thereby the presence of said 

-a ntibodies. 

REMARKS 

Reconsideration of the above-identified application in 
view of the amendments above and the discussion that follows is 
respectfully requested. 

Claim 28 has been amended, and claim 29 cancelled as 
discussed below. Claims 28 and 30-37 are before the Examiner. 

Jl. The Amendments 

Claim 28 has been amended to recite only the particular 
recombihantly produced NANBV protein or fusion protein-containing 
portion for which data have been provided. One is a fusion 
protein and the other is the substantially intact, isolated 
recombinant protein. The objected to words "including an" have 
been replaced with the phrase "having the" as to the sequence 
utilized. 

Support for the present claim language can be found 
throughout the specification. The Examiner's attention is also 
specifically invited to page 11, lines 20-25; page 26, line 24 
through page 28, line 10, and particularly to. page 27, iines 
11-20, as well as to page 57, lines 21-30 wherein the CAP-N • 
fusion protein of the present claims is stated as having the 
sequence of Figure 2 from residue l to residue 315. 

It is also noted that the syntax of claim 28 has been 
changed slightly so that there is a parallel construction between 
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the "protein" and the Figure 1, 1-120 sequence, and another 

parallel construction between "portion" and the sequence of 
. . i 

Figure 2 at positions 1-315. Although no issue of a lack of 
clarity was raised in the Action, it is believed that the present 
language makes the claimed subject matter still clearer. 

It is thus seen that no new matter has been added to 
the claims. 

II. THE ACTION 

A. Rejection Under 35 U.S.C. $112, Second Paragraph 

The pending claims were rejected as being allegedly 
indefinite regarding the use of "including an amino acid 
[residue] sequence". It is believed that the present amendments 
that utilize the word "having" along with the word ""or" removes 
the alleged indefiniteness and overcomes or makes moot this 
rejection. 

13. Compliance with 37 C.F.R. 5l.97(c^ 

The fee required under § 1.97(c) is enclosed pursuant to 
the above section and §1.17(p). It is noted that the last 
paragraph of the two Supplemental Responses requested that any 
further fee be charged to counsel's Deposit Account. It is thus 
believed that the requirements of Section 1.97(c) have been met. 

C . Rejection Under 35 U.S.C. $103 

The pending claims were rejected as allegedly obvious 
over the disclosures of Wang in view of Kuo, both of which have 
been discussed several times in this prosecution. This rejection 
is respectfully traversed. 

The Action asserts that Wang teaches use of synthetic 
HCV "peptides that include amino acid residue sequences as 
instantly claimed ..." as antigens for solid phase assays. 
Actually, at column 29, lines 32-37, Wang teaches her peptides to 
be useful in not only solid phase assays, but also in an "enzyme 
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immunodot assay, an agglutination based assay, or other well- 

known immunoassay devices,' 1 The Action asserts the prior use of 

"including" encompasses any overlapping sequences and that 

narrowed sequences would still be obvious from Wang. The Action 

states that Wang does not teach use of recombinant peptides, but 

that Kuo teaches use of recombinant technology with other HCV 

proteins so that it would have been obvious to use Kuo's 

technique to make a Wang peptide. 

The paragraph bridging Wang's columns 23 and 24 teaches 

several advantages and distinctions of her synthetic peptides 

over "biologic" materials for use in the assays contemplated. 

Among those advantages are the high yield, gram quantity amounts 

of synthetic peptide that can be obtained by which 

"a reproducible antigen of high integrity 
with consistent yields [can be produced] . 

The presence of other antigens from 
biological systems precludes such 
reproducibility." [Column 23, lines 56-61.] 

Those are contrarily some of the same attributes 

ascribed by the Action herein for recombinants. Wang's same 

paragraph continues by saying that even 

"more importantly, non-specific reactivities 
seen in uninfected individuals are likely to 
be due to the heterogeneity of the 
preparations used for assay. This is 
particularly true for assays using 
biologically based immunoadsorbants . " 

[Column 23, lines 61-65.] 

The remainder of that paragraph discusses biologically 
based materials isolated from hosts. However, at column 5, lines 
29-55, Wang also touts how wonderful synthetic peptides are for 
assays, citing to her U.S. Patents No. 4,735,896 and No. 
4,879,212, and asserting "superior sensitivity, excellent 
specificity, ..." and viral differentiability for such materials, 
"thus overcoming many of the existing problems with biologically- 
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de rived tests based on either viral lysate or recombinant DNA- 
derived protein . 11 (Column 5, lines 49-55; emphasis supplied.) 

It should thus be clear that recombinants as claimed 
here are among the "biologically based immunosorbants" whose use 
Wang's synthetic peptides were designed to replace. 

As pointed out in re Fine . 5 USPQ2d 1596, 1499 
(Fed.Cir. 1988), one tests obviousness by what the combined 
teachings of the references would have suggested to those of 
ordinary skill in the art. Obviousness cannot be established by 
combining teachings of the prior art to produce the claimed 
invention, absent some teaching or suggestion supporting the 
combination. See, also, In re Jones . 21 USPQ2d 1941, 1944 
(Fed.Cir. 1992). 

Here, Wang teaches that one should not use biologically 
based antigens for several reasons, noted before. That is a 
teaching contrary to the Action's position that is from the very 
same art relied-on for this rejection. The combination is 
therefore improper, and this rejection should be withdrawn. 

The Kuo teaching utilizes recombinant technology with a 
group of HCV proteins different from those claimed here. It has 
no teaching as to the present structural proteins, nor as to what 
primers or other materials to use to obtain a presently claimed 
recombinant antigen. Kuo also therefore teaches away from the 
Action's combination. 

Thus, there is motivation in the relied-on art against 
making the Action's combination, and there is no teaching in 
either document as to how to make that which is claimed. The 
present basis for rejection is thus submitted to be a hindsight 
reconstruction, and should be withdrawn. 

A similar situation arose in the recently published 
decision in In re Bell , 26 USPQ2d 1529 (Fed.Cir. 1993). There, a 
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DNA sequence of a known protein was claimed. One relied-on 
reference taught the protein sequence, and the other taught a 
general method of gene cloning. The Examiner and Board held the 
claimed DNA to be obvious. The Court disagreed. 

Relying on Fine, supra, and similar cases, the Court 
held that the gene cloning reference neither taught nor " fairly 
suggested the combination of teachings "since it nowhere 
suggested how to apply its teachings ..." to .other systems, 
there, "amino acid sequences without unique codons". (26 USPQ2d 
at 1532.) 

The same reasoning should hold here. Kuo has no 
teaching as to how to apply its method to another HCV protein. 
Again, this rejection should be withdrawn. 

In responding to the points made in the last responses, 
it is submitted that the Action, beginning near the bottom of 
page 6, has relied upon several misconceptions. Those will be 
dealt with below, in the order raised. 

1. The inapplicability of the Wang and Kuo 
combination has been dealt with above. 

2. The work discussed with the 1-74 recombinant was 
with the CAP-N fusion protein, and that is presently claimed. 
However, the data comparing that CAP-N fusion protein were 
obtained both by immunoblot (as disclosed generally by Wang) and 
by ELISA as were noted in Table 3 of document BC discussed in Dr. 
Prince's Declarations and near the bottom of page 2 of the ..Second 
Supplemental Response. 

Thus, limitation of the claims to immunoblots should 
not be required. The 1-74 recombinant fusion protein 
outperformed C-100 in both types of assay. 

As to differences between ELISA and immunoblot assays, 
ELISA's are often more sensitive, but less specific. That is the 
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reason Western blots are used to confirm HIV ELISA assays, as is 
well known. Regardless of which format is chosen, the steps are 
the same? i.e., formation of an immunocomplex and detection of 
same, and the results here showed that either presently claimed 
recombinant antigen outperformed the C-100 antigen in both ELISA 
and immunoblot assays both for sensitivity and specificity, 
whereas the data for Wang's Table 7 show her peptides to be at 
best only 98 percent as sensitive as C-100 in an ELISA. Thus, an 
unexpected result was shown here as Wang teaches that her 
synthetics are both more sensitive and specific than are 
biologically-derived antigens. 

There is also a misconception as to Wang's teachings of 
"different and unpredictable antibody binding results" depending 
upon the environment. This misconception was possibly enhanced 
by counsel, for which he apologizes. 

Wang has no specific teaching that different 
environments for an antigen can provide different and 
unpredictable results. Rather, her data show that fact, and that 
showing was referred to as a "teaching" by counsel at page 5 of 
the Response filed on January 28, 1993. 

The purpose of that discussion was to point out simply 
that antibody binding results are not necessarily predictable and 
obvious simply because a given stretch of protein sequence is 
present, as the prior and present Actions would imply. Thus, 
Wang's results showed that merely having a sequence present was 
not sufficient for obtaining a useful result. 

It is submitted that Wang's internally inconsistent 
results belie her broad assertions to superior sensitivity and 
excellent specificity for synthetic peptides. Wang's results 
must therefore be narrowly construed and limited only to the 
specific peptides she found useful. 
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The data of the present application and associated 
documents show the immunodominant region of the HCV capsid to be 
within the 1-74 region, and is centered near residues 21-40 as 
discussed hereinafter. The fusion protein partners for the 
claimed 1-74 and the discussed 21-40 protein portions and the 
C-terminal portion of claimed 1-120 recombinant provide carriers 
that optimally present that immunodominant domain to the assayed 
antibodies. 

The Wang synthetic peptides fail to identify that 
region of immunodominance and are remarkable for their inability 
to outperform the C-100 antigen, which itself is not a 
particularly good antigen. The data of Table 7 show all of the 
Wang peptides to be poorer antigens than C-100. 

The data of Wang's Figs. 11-1 and 11-2 actually show 
equivocal data. One serum (#4) was a uniformly poor binder; one 
serum (#1) bound well throughout the region; one (#2) bound well 
to all but the C-terminal region; and the. last (#3) only bound 
near the N-terminus. The identification of which serum sample 
reacted with which peptide at Wang's column 41 does not agree 
with the results shown in those figures. Wang's presently 
relied-on statement as to discontinuous or conformational 
epitopes is thus seen to itself be a hindsight reconstruction to 
rationalize her poor results, and the failure of her touted 
concept of the use of peptides for "site-directed serology" 
(column 5, lines 29-33). 

The results discussed during this prosecution regarding 
recombinant 1-74 fusion protein and a recombinant 21-40 fusion 
protein discussed hereinafter, as well as in co-pending Serial 
No. 07/616,369* that is also before the Examiner, and in 
Dr. Helting's present Declaration show that those two fusion 
proteins are similar to the recombinant 1-120 protein as antigens 
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in a contemplated assay, and each of the three outperformed the 
C-100 antigen. The immunoassay data of Table 1 of document BC 
using the recombinant 69-120 fusion protein (CAP-B) showed 
substantially no binding. Thus, there is little likelihood of 
there being a discontinuous linear or conformational epitope at 
capsid position 74-120 that is of significance in this type of 
immunoassay. 

Indeed, Dr. Helting's enclosed Declaration states that 
he is unaware of the presence of such an epitope or any other 
epitope of significance in an immunoassay such as claimed here in 
the region between residues 74 and 120 at the C-terminus. It is 
also Dr. Helting's view that the C-terminal binding results 
reported in the Wang patent are the result of a generally low 
level of binding obtained with synthetic peptides disclosed by 
Wang, leading to observed binding by epitopes that do not 
contribute significantly to the performance of a recombinant- 
based immunoassay. 

It also cannot be agreed that Wang provides motivation 
to use core rather than peptides from the non-structural C-100 
region to provide earlier detection of antibodies. Rather, her 
data provide motivation to use core (capsid) plus such C-100- 
derived peptides. This point is underscored by the statements of 
the paragraph bridging pages 3650 and 3651 of document BA, and 
those at column 43, line 29 of the patent: "makes Format C an 
ideal candidate for a HCV screening assay". Format C contained 
two C-100 peptides (II H and V) and capsid peptide VIII E. 

Thus, the data in Wang's Table 8 show that the C-100 
plus core peptides provided an enhanced result over core alone in 
seven out of ten assays. The data of Table 1 of document BA by 
Wang and others provides different numbers for the same samples 
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(as noted before) , but those different numbers follow the same 
trend. 

The data provided herein show that the results obtained 
with the recombinant 1-120 were the same as those of Wang's c-100 
plus core. (Prince Declaration, paragraph 19) . In addition, 
that recombinant also outperformed Wang's two peptide mixture 
( VIIIE and IXD) as to Chimp 10. As the Court pointed out in re 
Chupp , 2 USPQ2d 1437, 1439 (Fed.Cir, 1987), "[e]vidence that a 
compound is unexpectedly superior in one of a spectrum of common 
properties, as here, can be enough to rebut a prime facie case of 
obviousness" (citation omitted). Thus, the data as to Chimp 10 
cannot be discounted. 

3. It is agreed that the claims are not limited to 
recombinants produced in E. coli . , 

4, It is believed that the scope of the Declarations 
of Drs. Prince and Helting as to the recombinant 1-74. fusion 
protein. and recombinant 1-120 protein are commensurate with the 
claims. 

The Action's argument that the results of Dr. Prince's 
Declaration paragraphs 20-24 are not unexpected cannot be agreed 
with. The Action now asserts, as did a previous response, that 
Wang's data for a given sequence show unpredictability. That 
unpredictability is then used to show that a now admittedly 
superior result using a claimed recombinant is predictable and 
therefore obvious. It is submitted that an obvious result and an 
unpredictable result are antithetical. - 

The Action's failure to find Dr. Helting 's Declaration 
concerning his licensing activities to contain sufficient 
evidence cannot be agreed with, nor can the additional questions 
that were raised be agreed to have been proper. 
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First, Dr. Helting's Declaration provided evidence that 
a licensee and an optionee had spent their money to obtain rights 
to an assay that presently is not protected by any patent. The 
amount spent by those third parties was noted to be several 
hundred thousand dollars. 

As the Examiner should know, price information is a 
guarded secret among licensees and licensors. As a consequence, 
that information is not available to third parties, such as 
Dr. Helting or applicants. 

Dr. Helting's enclosed Second Declaration in response 
to the points raised in this Action notes his understanding that 
data on the UBI technology were assembled and evaluated by both 
Sorin Biomedica and Behringwerke , the present licensee and 
optionee of a method of the present claims. The UBI technology 
and that utilizing a claimed invention were assessed for their 
performance prior to negotiations being entered as to price. 

Both companies selected technology utilizing a claimed method 
based upon their evaluations of performance. Thus, so far as is 
understood, price was not a factor for selection of a presently 
claimed method over the UBI technology. 

It is thus seen that there is and was more than enough 
evidence to illustrate commercial success for the claimed subject 
matter. 

D. Further Evidence of Unobviousness 

Dr. Helting's enclosed Second Declaration also provides 
still further evidence of the unobviousness of the claimed 
subject matter, particularly the recombinant 1-120 protein. This 
Declaration and its underlying work were undertaken in response 
to points raised in the Final Action, and illustrate, inter alia, 
the differences in environmental effects upon the binding of HCV 
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antibodies to peptide or recombinant antigens, and further 
illustrates the superiority of the latter. 

Thus, equivalent amounts of the recombinant 1-120 
protein (Preparation A) , a 21-40 recombinant fusion protein 
(Preparation C) and the free 21-40 peptide prepared by cleavage 
of the recombinant fusion protein (Preparation B) were prepared. 
Four equivalent concentrations of each preparation (12 in all) 
were spotted -vertically on nitrocellulose strips as antigens and 
the strips were separately immunoreacted with each of four sera 
known to immunoreact with the capsid. 

The results of that study showed the 1-120 recombinant 
and the recombinant fusion protein to exhibit excellent binding 
with 3 of 4 sera, and almost no immunoreactivity with the free 

peptide with any serum. Dr. Helting concluded from those results 
that 

(i) that the pattern of reactivity of an amino acid 
residue sequence seen within the context of one molecular 
framework of a recombinant protein or fusion protein cannot be 
used to predict what reactivity pattern might emerge if the same 
sequence is assayed in a molecular environment that lacks the 
fused recombinant protein portion; 

(ii) the free residues 21-40 peptide of Preparation . B 
is similar to entities derived by chemical synthesis, and in this 
study such a peptide is clearly inferior to maintain the immune . 
reactivity it possesses within the context of the larger protein 
structure of the recombinant whole protein or fusion protein,; 

(iii) in view of the previously shown similarities 
between the 1-120 recombinant and the recombinant 1-74 fusion 
protein, the immunodominant domain for the HCV capsid lies in the 
region between position 1 and position 74 of the protein; 
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(iv) in. view of the similar reactivities shown here 
between the 1-120 recombinant and the recombinant . 21-40 fusion 
protein, that immunodominant region is most likely centered at 
about positions 21-40 of the capsid? 

(v) it is his belief in view of the data in the 
subject application, its co-pending continuation-in-part Serial 
No, 07/616,369, and the submitted articles and data, including 
those data herein, that the longer chains of amino acid residues 
present in the recombinant 1-74 fusion protein, the recombinant 
21-40 fusion protein and recombinant 1-120 protein on one side or 
the other of the immunodominant domain function to optimally 
present the immunodominant domain to the antibodies? and 

(vi) that such optimal presentation is not achieved 
with the smaller polypeptides, such as the synthetic polypeptides 
disclosed in the Wang patent. 

Dr. Helting's studies further illustrate that having 
the immunodominant region present as a peptide antigen, as 
disclosed by Wang, is a necessary but insufficient condition for 
obtaining a useful assay. Rather, epitope of that peptide 
antigen must be properly presented to the antibodies for the 
assay to work appropriately. The epitope of the free peptide is 
not so presented, whereas the added length provided by the fused 
protein or C-terminal sequence of the whole protein does so 
present the epitope. 



Had one followed the conclusions proposed in the 
various Actions here, the 21-40 peptide should have reacted 



similarly to its fusion protein or the 1-120 recombinant, it did 



not. 



Thus, again, the Wang results must be narrowly 
construed, limited to what is actually shown and cannot be used 
predictively for other systems. When that is done, it is seen 
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that the presently claimed subject matter provides unexpectedly 
different, superior and unobvious results, and the claimed 
subject matter should be patentable. 

III. SUMMARY 

Claim 28 has been amended and claim 29 cancelled. The 
various points raised in the Action have been dealt with and the 
rejections overcome. Further evidence of the unpredictability of 
the antigen-antibody interactions at play here have been 
provided, as has further evidence of commercial success. 

It is therefore submitted that the subject application 
is in condition for allowance. An early notice to that effect is 
earnestly solicited. 

The Examiner is urged to phone the undersigned should 
she have any questions or suggestions for further amendments that 
may speed allowance. 

No further fee or petition is believed necessary. 
However, should any further fee be needed, please charge our 
Deposit Account No. 04-1644, and deem this paper the required 
Petition. 

Respectfully submitted. 




Edward P. Gamson, Reg. No. 29,381 
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SECOND DECLARATION OF DR. TORSTEN B. HELTING 



Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 



cK 




DR. TORSTEN B. HELTING, Declares: 

1. That he is the Dr. Torsten B, Helting whose prior 
Declaration is already of record herein; 

2. That he has read and is familiar with the Official 
Action dated July 13, 1993? 

^ 3. That because of the points raised in that Action, 

he carried out the further studies discussed below; 



4. That free capsid protein residues 1-120 were 
isolated from induced E. coli cultures transformed with a plasmid 
encoding the amino acid sequence from position 1 through position 



120 of Figure 1 of the application, and that a solution 



containing the free recombinant capsid protein was subsequently 



isolated via gel and ion exchange chromatography? 
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5. That the purified capsid was adjusted to an OD 280 m 
equal to 0.01 by diluting with 20 mM Tris-HCl buffer, pH 7.5 
containing 500 mM NaCl (TBS) , and labeled Preparation A? 

6. That the GST-21-40 fusion protein of copending 
application Serial No. 07/616,369 was isolated from induced 
E. coli cultures transformed with the plasmid GST-2T-CAP-B of 
that application; the bacteria being harvested by centrifugation 
and being subsequently treated with lysozyme and ultrasonication, 
differential centrifugation, Sepharose S-300 gel chromatography 
and affinity, chromatography on a glutathione-agarose affinity 
column (Cat. #9761, Sigma) . The latter column was washed with 
0.02M Tris-HCl buffer, containing 0.2 M NaCl and the purified . 
GST-21-40 fusion protein was eluted from the affinity, column by 
using the same buffer containing reduced glutathione (5 mg/ml) 
(enclosed Fig. 1). The eluate (Peak 2, Fig. 1, attached) was 
subsequently dialyzed against 0.05 M Tris-HCl, pH 7 . 2 containing 
0.15 M NaCl and 2 . 5 mM CaCl 2 ; 

7. That five ml of the dialyzed preparation, having 
an od 250 equal to 0.06, were retained as a parent GST-21-40 
preparation during the incubation of an equal volume (5 ml) with 
human thrombin (100 U/ml, 25 /xl) at room temperature for 60 
minutes. The resulting thrombin digest was then applied to a 
column (0.8x5 cm) of the glutathione-agarose affinity resin.' The 
flow-through was collected and. the column washed to elute the 
released peptide in a total volume of 10 ml (i.e. a 1:2 dilution 
of the starting material (enclosed Fig. 2, peak 1 ; prep I). The 
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free peptide was thus separated from the GST carrier, which still 

bound to the affinity resin and was eluted with buffer containing 

gw 

reduced glutathione (5 mg/ral^ Fig, 2, peak 2); 

8, That the parent GST-21-40 preparation was also 
diluted 1:2 (5 ml adjusted to 10 ml), thus providing an 
equivalent molar concentration of free peptide and fusion protein 
(prep. II); 

9. That subsequently, to adjust all preparations to 
an approximate OD 280 equal to 0,01 (or equivalent), a 1:3 dilution 
of prep. I , in TBS was prepared and labeled Preparation B? 

10. That likewise, a 1:3 dilution of prep. II, 
described above was prepared by addition of TBS and labeled 
Preparation C. Thus, Preparations B and C constitute equivalent 
molar concentrations of the 21-40 peptide, present in Preparation 
B in free form, whereas linked to GST in Preparation C; 

11. That the recombinant capsid preparations were 
subsequently compared as antigens by adsorption onto 
nitrocellulose membrane at four different concentrations and 
subsequently incubated with four different capsid reactive HCV 
sera to investigate the relative immune reactivity as follows: 

(a) A sheet of nitrocellulose membrane (Sigma 
Cat. #N8017) was wetted with TBS and mounted in a Biorad-Biodot 
microfiltration apparatus (Cat. #170545), In each row .of 12 
wells, the antigen-containing samples were applied as follows: 
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Well 


Preparation 


Dilution in TBS 


Volume per Well 


1 


A 


Neat 


0.1 


2 


A 


1:5 


0.1 


3 


A 


1:25 


0.1 


4 


.. A 


1:125 


0.1 


5 


B 


Neat 


0.1 


6 


B 


1:5 


0.1 


7 


B 


1:25 


0.1 


8 


B 


1:125 


0.1 


9 


C 


Neat 


0.1 


10 


C 


1:5 


0.1 


11 


C 


1:25 


0.1 


12 


C 


1:125 


0.1 



(b) After application of the samples and blocking 
with 1 percent bovine serum albumin (BSA) in TBS buffer, the 
wells were washed with TBS containing 0.1 percent Tween 20 
(TTBS) , and the nitrocellulose sheet removed and dried over P 2 0 5 
overnight. 

(c) Strips containing the 12 samples were cut and 
subjected to an immunoreaction as follows: 

(i) Using a Biorad mini-incubation 
tray, (Cat # 170-3902) , to each of four 
troughs were added 1 ml of TTBS containing 1 
percent BSA and 10 ill of a random member of a 

serum reference panel known to react with the- T" 

structural region of HCV (Ortho Riba XI 
test) . Each trough received one strip, each 
strip containing the three antigens applied 
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in four different concentrations as shown in 
the table above; 

(ii) After incubating for three 
hours at 3 0°C on an orbital shaker, the 
liquid in each trough was aspirated and the 
strips washed 5x with phosphate buffered 
saline containing 0.1 percent Tween 20. 

Subsequently, blotting grade anti-human 
IgG-alkaline phosphatase conjugate (Biorad, 

Cat. #170-6521) diluted 1:1000 in fresh TTBS 

\i n a Vi&.C i\. j | CA*\(r 

y(l . 5 ml) was added and the incubation 
continued for an additional 60 minutes. 

After removal of the enzyme conjugate and 
five washes with PBS Tween, the strips were 
developed by adding the BCIP/NBT (Biorad Cat. 

#170-6539, 170-6532, respectively) substrate 
in accordance with the manufacturer's 
instructions, and incubating for 20 minutes. 

The reaction was terminated by washing the 
strips with water and drying; 

12. That Fig. 3 shows the original mounted strips 
obtained with those four random sera known to react with'~tft*e HCV 
structural region; 

13. That although the immune reactivity shows the 
expected variation depending on the serum used, the results show 
a consistent pattern of reactivity, in three out of four sera 
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down to a dilution of 1:125 when using the GST-21-40 fusion 
protein or a claimed recombinant 1-120 protein for application to 
the membrane? 

14. That by comparison, the isolated free peptide 
(residues 21-40, Preparation B) derived from Preparation C shows 
an almost negligible level of activity under identical 
conditions; 

15. That it is concluded: 

(i) that the pattern of reactivity of an amino 
acid residue sequence seen within the context of one molecular 
framework of a recombinant protein or fusion protein cannot be 
used to predict what reactivity pattern might emerge if the same 
sequence is assayed in a molecular environment that lacks the 
fused recombinant protein portion? 

(ii) the free residues 21-40 peptide of 
Preparation B is similar to entities derived by chemical 
synthesis, and in this study such a peptide is clearly inferior 
to maintain the immune reactivity it possesses within the context 
of the larger protein structure of the recombinant whole protein 
or fusion protein? 

(iii) in view of the previously shown similarities 
between the 1-120 recombinant and the recombinant 1-74 -fusion 
protein, the immunodominant domain for the HCV capsid lies in the 
region between position 1 and position 74 of the protein? 

(iv) in view of the similar reactivities shown 
here between the 1-120 recombinant and the recombinant 21-40 
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fusion protein, that immunodominant region is most likely 
centered at about positions 21-40 of the capsid; 

(v) it is his belief in view of the data in the 
subject application, its co-pending continuation-in-part Serial 
No. 07/616,369, and the submitted articles and data, including 
those data herein, that the longer chains of amino acid residues 
present in the recombinant 1-74 fusion protein, the recombinant 
21-40 fusion protein and recombinant 1-120 protein on one side or 
the other of the immunodominant domain function to optimally 
present the immunodominant domain to the antibodies; and 

(vi) that such optimal presentation- is not 
achieved with the smaller polypeptides, such as the synthetic 
polypeptides disclosed in the Wang patent; 

16. That he is aware of no evidence., including the 
Wang patent, that suggests the presence of one or. more 
discontinuous linear or conformational epitopes being present in 
the region of the HCV capsid protein from position 74 to the 
C-terminus at position 120 that can be of direct significance to 
an immunoassay; 

17. That he is aware of no evidence of any epitope 

being present in the region of the HCV capsid protein from 
position 74 to the C-terminus at position 120 that: 

(i) approaches the reactivity with antibody 
exhibited by the recombinant GST-1-74 or GST-21-40 fusion 
proteins or the recombinant 1-120 protein, 
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(ii) that may exhibit strong antibody binding 

properties, and 

(iii) be of direct significance to an 

immunoassay, 

that lack of evidence being bolstered by the negative binding 
results obtained using the CAP-B (GST-69-120) fusion protein 
discussed in document BC, and particularly Table 1 of that 
document ; 

18. That he views the results illustrated in Wang's 
Table 7 that gave rise to her assertions as to the possible 
presence of discontinuous linear or conformational epitopes 
evidenced generally poor antibody binding so that epitopes of 
minor importance to an immunoassay were observed; 

19. That upon information and belief gained from those 
with whom he has had license or option negotiations, it is his 
understanding: 

s . 

(i) that data on the UBI technology were 
assembled and evaluated by Sorin Biomedica and Behringwerke, the 
present licensee and optionee of technology utilizing a method of 
the present claims, 

(ii) that the UBI technology and that of_a 
method of the present claims were assessed for performance prior 
to entering negotiations as to price, and 

(iii) that technology utilizing a claimed method 
was selected over the UBI technology based upon their respective 
performances? 
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20. That he further declares that all statements made 
herein of his own knowledge are true and that all statements made 
on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of any patent issuing on this 
application. 



Date 



uA£_ rihu< _ , 

Dr. Torsten B. H el ting 
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Below Is e communication from the EXAMINER In charge of this application 
COMMISSIONER OF PATENTS AND TRADEMARKS 



ADVISORY ACTION 



THE PERIOD FOR RESPONSE: 



a ) O is extended to run - or continues to run from the date of the final rejection 

b) m expires three months from the date of the final rejection or as of the mailing date of this Advisory Action, whichever is later. In no 
' event however, will the statutory period for the response expire later than six months from the date of the final rejection. 

Any extension of time must be obtained by filing a petition under 37 CFR 1.136(a), the proposed response and the appropriate fee. 
The date on which the response, the petition , and the fee have been filed is the date of the response and also the date for the 
purposes of determining the period of extension and the corresponding. amount of the fee. Any extension fee pursuant to 37 CFR 
1.17 will be calculated from the date of the originally set shortened statutory period for response or as set forth in b) above. 

□ Appellant's Brief is due in accordance with 37 CFR 1.192(a). 

[^Applicant's response to the final rejection, filed f has been cons j dered with the following effect, but It is not deemed 

to place the application in condition for allowance: 



H The proposed amendments to the claim and /or specification will not be entered and the final rejection stands because: 

3- □ There is no convincing showing under 37 CFR 1.1 16(b) why the proposed amendment Is necessary and was not earlier 
presented. 

b. CD They raise new issues that would require further consideration and/or search. (See Note). 

c. □ They raise the issue of new matter. (See Note). 

d CD They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 
appeal. 

e. CD They present additional claims without cancelling a corresponding number of finally rejected claims. 



2. QJ Newly proposed or amended claims _ 
the non-allowable claims. 



. would be allowed if submitted in a separately filed amendment cancelling 



3. Kg Upon the filing an appeal, the proposed amendment KT will be entered CD will not be entered and the status of the claims will 
/T be as follows: 

Claims allowed: _ * 

Claims objected to: : ; 

Claims rejected; £ & ’ j? Q ~\3 7* , 



. Applicant's response has overcome the following rejection(s): i 

4 - affidavit, exhibit or reque st f y re con^deffiion has been considered but does not overcome the rejection because 



Scuso/j- 



5. Q The affidavit or exhibit will not b8 considered because applicant has not shown good and sufficent reasons why It was not earlier 
presented. 



CD The proposed drawing correction JCD has Q has not been approved by the examiner. 

$ 0,her £7— tzzciMJ . 
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The Information Disclosure Statements previously submitted 
as Paper No. IS and attached to Paper No. 20 have now been made 
of record and copies are attached to this Advisory Action. 

5 The proposed amendment cancelling Claim 29 and amending 

Claim 28 would overcome rejection of Claim 28 and claims 
dependent thereon as previously made under 35 USC 112. 

The proposed amendment clarifying and narrowing the scope of 
1© Claim 28 to recite alternatively recombinant protein 1-120 or 
fusion protein get-1-74, Applicant's remarks, and the Second 
Declaration of Dr. Helting have been considered but have not been 
found persuasive of unobviouaness over Wang in view of Kuo et al. 

15 Dr. Helting 's declaration presents data comparing the 

binding of equivalent molar concentrations recombinant capsid 
protein 1-120, Preparation A; recombinant free peptide 21-40, 
Preparation B; and recombinant fusion protein GST-21-40, 
preparation C to four different capsid reactive HCV sera. The 
20 results show that recombinant capsid protein i-120 is most 

reactive, that recombinant fusion protein GST-21-40 is almost as 
reactive as 1-120, and that GST-21-40 is considerably better than 
free 21-40. However, the declaration does not provide a direct 
comparison of the closest prior art with the recombinant fusion. 
25 protein having the amino acid sequence represented in the 

sequence in Figure 1 from 1-120 or the fusion protein sequence 
shown in Figure 2 from 1-315 as Applicant now proposes to claim. 
In particular, ae referenced in the Office actions Papers No. 14 
and 22, Wang teaches assaying sera for • antibodies against HCV 
30 ( NANBV ) using solid phase coated with synthetic peptides that are 

very close to the amino acid residue sequences as instantly 
claimed (see Wang, Example 14 and Table 7, especially peptides 
VIIIE, IXD, and IXE) and mixtures of peptides. One would expect 
recombinant protein 1-120 to give results at least ae good ae a 
35 mixture of two synthetic peptides, one encompassing approximately 
arnino acids 1-60 and the other representing approximately 60-120, 
and one might reasonably expect recombinant protein 1-120 to give 
results somewhat better than a mixture of two Buch synthetic 
proteins since one might expect at least one epitope to be 
40 interrupted by the discontinuity in the middle of the sequence. 

Separately considering fusion protein GST-1-74, one would expect 
it to produce results at least as good as those given by— peptide 
VIIIE and probably somewhat better since it contains more amino 
acids and presumably one or more additional epitopes. There ie 
45 no convincing evidence of record showing such unexpected results. 

The arguments that Wang, in listing. the advantages of using 
synthetic antigens, teaches away from using recombinant antigens 
are not found persuasive because, while it is true that certain 
advantages are associated with using synthetic antigens, one of 



50 
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ordinary skill in the art at the time the invention was made 
would have recognized that there are advantages as well to using 
recombinant antigens as previously discussed, and if one were 
willing to forego the advantages of synthetics in favor of the 
known advantages of recombinants, then one would have been 
adequately motivated to select recombinant antigens. Wang 
herself realized that recombinant antigens may be substituted for 
synthetic antigens: Wang, col. 25, lines 29-42. 

In addition, arguments referring to Wang's reeulte as 
compared to C100 and the instant antigen's results compared to 
C100 are not fully persuasive because it appears that the assays 
of Wang and the assays done using the instant antigens were not 
done using the same sera (See Wang, col. 18, lines 9-15, with 
reference to the results presented in Table 7: "Each of these 
peptides . . . with a panel of HCV antibody positive sera, each 
selected as representative of a particular clinical population, 

. . . " ; the source of the sera used by Dr. Helting is not 
immediately clear.). The support for Applicant's remarks on page 
10 aeeert.ing that recombinant 1-120 "also outperformed Wang's two 
peptide mixture (VIIIE and IXD) as to Chimp 10" is not 
immediately apparent; Applicant is requested to point out the 
location of results which show that particular comparison to 
assist the Examiner in evaluating the evidence regarding 
recombinant 1-120. more completely. 

In re Bell as cited by Applicant is not believed to apply 
here since the entire nucleotide as well as the entire amino acid 
sequence of HCV was generally known at the time the invention was 
made (see Wang, paragraph bridging col. 3-4). 

Applicant's assertion of commex'cial success as further 
indication of uhobviousness cannot be completely evaluated 
because the evidence has not been made available. Dr. Helting 's 
Second Declaration has been considered in that regard but is not 
found to be sufficient evidence since it is not known what 
considerations were taken into account in the licensee and 
optionee decision nor is it known exactly what performance 
comparisons were made. In addition. Dr. Helting's Declaration is 
not commensurate in scope with the claims since it only concerns 

"a" claimed method when the claime recite two distinctly •; 

different recombinant antigens. 

Papers related to this application may be submitted to 
Group 180 by facsimile transmission. Papers should be faxed to 
Group 180 via the PTO Fax Center located in Crystal Mall 1. The 
faxing of such papers must conform to the notice published in the 
Official Gazette, 1096 OG 30 (November 15, 1989). The CM1 Fax 

Center number is (703) 308-4227. 




-4- 



Serial No. 573S43 
Art Unit 1802 



Any inquiry concerning this communication should be directed 
to Examiner Donna C. Wortman at telephone number (703) 308-1032. 



Donna C. Wortman, Ph. D. 
October 27, 1993 
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PETITION UNDER 37 C.F.R. Si. 17 

Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 

Sir: 

A three-month extension of time to respond to the Final 
Rejection mailed July 13, 1993 is respectfully requested. This 
Petition is requested in order to allow the applicants to file a 
Notice of Appeal, enclosed herewith. 

There is submitted herewith the following: 

1. Check No. 21519 in the amount of the required fee 
of $840,00 for the three-month extension of time (a response to 
the Final Rejection was due on October 13, 1993); 

2. Notice of Appeal, in duplicate; and 

3. Check No. 21518 in the amount of $270.00 for the 
fee for the Notice of Appeal. 

The Commissioner is hereby authorized to charge 'payment 
of any additional fees or credit any overpayment to Deposit 
Account No. 23-0920. A duplicate copy of this paper is enclosed. 
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Please note that the undersigned has moved his practice 
to the address below, while maintaining the Power of Attorney in 
this application. Please forward all further communications 



concerning this application to counsel at the address shown 



below. 



Respectfully submitted. 



BY- 






Edward P. Gamson, Reg. No. 29,381 



WELSH Sc KATZ, LTD. 

Suite 1625 

135 South La Salle Street 
Chicago, Illinois 60603 
312/781-9470 



CERTIFICATE OF MAILING 

I hereby certify that this Petition, in duplicate, 
together with the aforementioned documents and the required fees, 
is being deposited with the United States Postal Service as First 
Class Mail, postage prepaid, on January 11, 1994, addressed to 
Hon. Commissioner of Patents and Trademarks, Washington, D.C. 
20231. 
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METHODS AND VACCINES 



Group Art Unit: 

Examiner: 

Attorney 
Docket No.: 



1802 

D. Wortman 



I hereby certify that this paper 
is being deposited with the United States 
Postal Service as first class mail in an 
envelope addressed to: Commissioner of 

Patents and Trademarks, Washington, D.C. 
20231, on this date.,. /) 
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Date 



Registration Hof? i 'A £ /, 
Attorney for Applicant(s) 



PHA-0025P 

NOTICE OF APPEAL FROM THE PRIMARY EXAMINER TO THE BOARD OF APPEALS 

Honorable Commissioner of 
Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Applicant hereby appeals to the Board of Appeals from the decision dated 
7/13/93 of the Primary Examiner Finally rejecting claims 28 and 30-37, inclusiv e 



The item(s) checked below are appropriate: 

1. (X) A Petition for Extension of Time to respond to the final rejection is filed herewith. 

2. (X) Fee amount $27 0.00 

(X) Enclosed. 

( ) Not required (fee paid in prior appeal). 

(X) The Commissioner is hereby authorized to charge any additional fee which may be 

required, or credit any overpayment to Deposit Account No, 23-0920. Should no proper 
payment be enclosed, as by a check being in the wrong amount, unsigned, post-dated, 
otherwise improper or informal or even entirely missing, the Commissioner is authorized 
to charge the unpaid amount to Deposit Account No. 23-0920. (pne additional copy of 
this Notice is enclosed herewith.) 

Dated: January 11, 19 94 

Address to which Correspondence is to be sent; WELSH & KATZ, LTD. 

135 South LaSalle Street 

Suite 1625 

Chicago, Illinois 60603 
(312) 781-9470 
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Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 



Sir: 



jul z ‘ iv ; 4 

t‘*. ‘ i : ' , 



A four-month extension of time to file the Appellants' 
Brief on Appeal is respectfully requested. The Brief was due 
March 11, 1994. This extension of time is requested to allow the 
appellants to file a continuation application under 37' C.F.R. 

1.62 enclosed herewith. 

Enclosed is Check No . 7^ in the amount of the 

required fee of $1,320.00 for the four-month extension of time. 

The Commissioner is hereby authorized to charge payment 
of any additional fees under 37 C.F.R. §1.17 to cover the cost of 
the extension or credit any overpayment to Deposit Account No. 
23-0920. A duplicate copy of this £aper is enclosed. 

Respectfully submitted, 



Edward P. Gamson, Reg. No. 2.9,3 81 
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CERTIFICATE OF MAILING BY EXPRESS MAIL 

I hereby certify that this Petition, in duplicate, 
together with the aforementioned documents and the required fees, 
is being deposited as Express Mail No. TB59847545X on July 8, 
1994, addressed to Box FWC, Hon. Commissioner of Patents and 
Trademarks, Washington, D.C. 20231. 
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INFORMATION DISCLOSURE STATEMENT 



Hon. Commissioner of Patents J 
and Trademarks 
Washington, D.C. 20231 




Sir: 



Pursuant to 37 C.F.R. §1.97, a list of documents is 
disclosed on the attached forms PTO-1449 that may be material to 
the examination of this application. The subject application is 
a continuation application of Serial No. 07/573,643, filed August 
27, 1990 that was one of three related applications referred to 
herein as the "grandparent”, "parent", and "child” applications. 
The serial numbers and filing dates of those applications are 
07/573,643, filed on August 27, 1990 (the grandparent 
application), 07/616,369 filed on November 21, 1990 (the parent 
application and a C-I-P of the grandparent application) , and 
07/748,564 filed on August 21, 1991 (the child application and a 
C-I-P application of the parent application) . 

Listed documents A and D-N on the attached form PTO- 
1449 are cited and discussed in all three applications 

Listed documents 0-2 are recited and discussed only the 
child application. 

Listed documents AA-AG are included on the list as 
general background art related to the work of some of the present 
inventors on non-A/non-B hepatitis viruses. 
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Listed documents B, C and AH were cited in the 
International Search Report f^r PCT Application PCT/US91/06037 , 
which application corresponds to the child application. A copy 
of that International Search Report is enclosed for the 
Examiner's convenience. 

Five papers of possible interest here, at least four of 
which were published after the filings of both Wang and the 
present application, have come to counsel's attention and are 
noted here to complete the record and underscore that which has 
already been discussed. The first paper published is by Wang and 
her co-workers [Hosein et al . , Proc . Natl. Acad. Sci. USA . 
88:3647-3651 (May 1991)]. The second is by two 'of the present 
inventors and their co-workers [Sugitani et al . , Lancet , 

339 : 1018-1019 (April 1992)]. The third, by inventors herein 
[Nasoff et al . , Proc.. Natl. Acad. Sci. USA . 88:5462-66 (1991)] 
was published prior to the Wang paper. The fourth paper is 
Okamoto et al . , Japan. J. Exp. Med. . £0:222-233 (1990), whereas 
the fifth is' Okamoto et al . , Hepatology . 15.:180-186 (1992). 

The first paper (BA) discusses assays run using 
chemically synthesized peptides. An unidentified capsid (core) 
peptide "selected from a region covered by amino acids 1-120" was 
used as the single antigen in EIA I, peptides from two non- 
structural proteins were used in EIA II and all three peptides 
were used in EIA III. These three formats are thus similar to 
Formats A, B and C of the Wang patent . ■ v 

Although there is not an exact identity of data 
(presumed to be due to the typographical errors because of the 
complete identity of the remaining data) , it ,is believed that the 
data of Table 1 of this paper for donor 1 are the same as those 
of Table 8 of the Wang patent for panel 1. Similarly, the 
results of the second paragraph on the left side of page 3649 for 

• { 
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Japanese dialysis patients can be obtained by ready calculation 
from the data of the Wang patent Table 9. That being the case, 
the peptides of EIA II correspond to those of Format A of the 
Wang patent, whereas the EIA III peptides are those of Format C 
of the patent that used peptides I IH, V and VIIIE. Inasmuch as 
EIA III is said in the paper to contain all three peptides of EIA 
I and EIA II, the peptide of EIA I must have been peptide VIIIE 
of the patent . 

This paper discusses the added sensitivity of anti-HCV 
antibody detection when a capsid synthetic peptide is added to 
peptides from non- structural proteins, including earlier 
detection of • seroconversion as compared to the C-100 antigen- 
based assays. Missing, however, are data for the capsid 
synthetic peptide alone; i . e peptide VIIIE. 

' The second paper (BB) compares various assays that 
include’ a Wang group kit (UBI-HCV, reference -5) an assay of the 
present invention (Capsid) and C100 kit used for comparison 
herein (C100-3) . The data of the table show that an assay of the 
present invention based on a recombinant capsid corresponding to 
residues 1-120 was equally sensitive to the UBI-HCV kit 
containing three peptides and a second generation kit from Abbott 
(Abbott -II) that contains two non- structural antigens and a 
capsid antigen. All three identified 13/19 or 68 percent of the 
PCR-positive sera. 

Thus, another unexpected result is found here. An 
assay of the claims based on a single recombinant whole protein 
(Fig. 1., residues 1-120) was as sensitive as an assay based on a 
mixture of three chemically synthesized peptides from three 
different proteins. 

Enclosed paper three (BC) describes the CAP-N antigen 
used in the present application. Although the nomenclature is 
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different, it is apparent that the capsid antigen designated 
CAP -A of BB is the GAP-N antigen of the present application. 

Document BD is an apparent follow-up to the Okamoto et 
al . paper of record herein that is cited twice in the paragraph 
bridging pages 1 and 2 of the present application. This paper 
deals with the use of a 36-mer synthetic peptide that contains 
residues 39-74 of the HCV capsid as an antigen in an assay for 
anti-HCV antibodies. 

The first page of the article indicates that it was 
received for publication on June 13, 1993. A computer-assisted 
search in the MEDLINE data base of DIALOG Information Services, 
Inc., indicates that Document BD was published in August of 1990. 
The mailing and receipt dates of this article are unknown, but 
are being sought from counsel's Japanese associates and will be. 
provided to the Examiner on receipt. 

As is seen from the Summary, the anti-synthetic peptide 
assay (anti-CP9) and the commercial anti-HCV assay overlapped 
with positive results in 54 percent of 324 cases of acute or 
chronic NANB liver disease, with 18 percent of the sera being 
positive only in the anti-CP9 assay and another 15 percent of the 
sera being positive in the anti-HCV assay and negative in the 
anti-CP9 assay, leaving another . 13 percent undetected in either 
assay. 

Document BE published in 1992 is an apparent follow-up 
to Document BD. Here, another synthetic peptide was used in the 
assays. That peptide was designated CP10, and includes 19 , 
residues covering amino acid residue positions 5-23 of Fig. 1. 

It is noted that this paper used the two peptides separately and 
summed the results obtained from separate assays rather than 
linking the peptides or using a mixture of both in the assays. 
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In accordance with 37 C.F.R. §1.98(2) (d, a copy of each 
of the listed documents was included with the Information 
Disclosure Statement filed with the grandparent application on 
April 10, 1992 and can be found in that application file. 

Pursuant to 37 C.F.R. 1.98(d), it is understood that 
only a list of art is required inasmuch as the art has been 
provided and discussed previously. 

No inferences should be drawn that the attached list 
represent a comprehensive investigation, or that any material 
disclosed is equivalent to the subject invention. In addition, 
none of the documents that have publication dates prior to the 
priority date of the above application anticipate the invention 
in this application. 

The cited documents disclose numerous specific 
features. There has been no attempt to list each and every 
feature disclosed by each document. The Examiner is requested to 
review the documents and determine the extent of the materiality 
of the document disclosures with respect to the present 
invention. 

The discussion of any art and the citation of any 
document herein is not to be construed as an admission that the 
art or document disclosure is necessarily within the invention 
field of endeavor, that the art or document disclosure is 
necessarily prior in time to a particular date which may be 
relevant to the instant patent application, and/or that the art 
or document disclosure is otherwise necessarily prior art as 
defined by the patent law with respect to the instant invention 
and application. 

Also, there is reserved the right to later set forth 
how the instant invention is distinguished over the disclosure of 
any document or other art, including the disclosures of the art 
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and documents recited herein, that may be cited by the Examiner 

in rejecting a claim in the instant patent application. 

[ 

The recitation herein of the art and documents is not 
to be construed as an assertion that more pertinent art could not 
possibly be in existence. 

Respectfully submitted, 



B y H - k £ 

Edward P. Gamson, Reg. No. 29,381 



Enclosures : 

Three (3) Forms PTO-1449 

Copy of the International Search Report for 
PCT Application PCT/US91/06037, which 
corresponds to. U.S. Patent Application 
Serial No. 07/748,564 



WELSH & KATZ, LTD. % 

135 South La Salle Street 
Chicago, Illinois 60603 
312/781-9470 




CERTIFICATE OF MAILING 



I hereby certify that this Information Disclosure 
Statement, together with the stated enclosures, is being 
deposited with the United States Postal Service as First Class 
Mail in an envelope addressed to: Hon. Commissioner of Patents 
and Trademarks, Washington, D.C. 20231 on October 1994 . 








( 




Sheet l of 1 



(Rev. 5/92) U.S. Department of Commerce*; 

Comparable to Patent and Tratlemark.dffice. 

Form PTO-1449 

!'■ oi 

r'K- I 

INFORMATION DISCLOSURE CITATION ^ , 1 <] 

(Use several sheets if necessary) \ . •;> 


i^tty^Pocket No. 


Serial No. 

• 08/272.275 


applicant \\ 
j*^ * Zcbed^et al. 


-^ ] M. ■** 


Group 

Not yet assigned 


U.S. PATEN 


’ — 

TEGUMENTS 


•Examiner 

Initial 




Document Nunber 


Date 


Name 


Class 


Subclass 


Filing Date 
If Appropriate 












































v r V 


I* 1 : 
































*> !>#■•/ 














V..'i iv : ■ 


'ii ’ v : '• 




















































































































FOREIGN PATENT DOCUMENTS 








Document Number 


Date 


Country 


Class 


Subclass 


Translation 


Yes 


No 





























































































OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.) 









5 7k -S90-*49B3T“- 






^utoU.tf,e^QX^aW ^Mgn^T ^W^T feflUr666-fWfl&L 



n 



sti ) 





Examiner 



Date Considered 



•Examiner: Initial if citation considered, whether or not citation is in conformance with HPEP 609; draw line 

through citation if not in conformance and not considered. Include copy of this form with next 
cooTTiLinlcatlon to applicant. 





Ally. Docket No. 


Serial No. 


PHA-0025P CON I 


08/272,275 


^ Applicant 




\ Zebetlee ct al. 







5/31/89 


EP0 


C12N 


15/00 


9/19/90 


EPO 


C12H 


15/51 






OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.) 



Choo et el. Science . 244 . 359*362 (1989) 



L , 60, 163*177 (1990) 



Miller et al., PHAS 87. 2057*2061 (1990) 



MW.IAW1I.M-! 



Alter et^al, NEJ* 221, 1538-39 (1989) 



r t8 uro,oere >^^ 

‘Examiner: Initial if citation considered, whether or not citation Is in conformance with KPEP 609; Oraw line through 

citation if not In conformance and not considered. Include copy of this form with next communication to 
applicant. 



[Date Considered 



























Sheet 2 of 3 



(Rev. 5/92) 
Comparable to 
Ponn PTO-1449 



U.S. Department of Commerce 
Patent and Trademark Office 



INFORMATION DISCLOSURE CITATION 
(Use several sheets if necessary) 



Atty, Docket No. 
PHA-0025P CON I 



Serial No. 
08/272.275 



Applicant 

Zebcdeect al. 



Filing Date 

July 8. 1994 



Group 

Not yet assigned 



OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.) 






Alter et el, KliMr 221, 1494-1500 0989) 



Weiner et al, lancet . 335 . 1-3 (1990) 



HcFarlane et al, lancet . 355 . 754-757 (1990) 



Grey et al, loncet . 335 . 609-610 (1990) 



Houghton et el, Int, K. Prot Res . 1£, 311-320 (1980) 



Choo et al, £NAS, 88 2451-2455 (1991) 



Takamizawa et al., J. Virol. . 65, 1105-1113 (1991) 



Kato et al, PNAS . 87, 9524*9528 (1990) 



H fa k^iich.I_et at ( _Mugt ^.lc->Ae4d9-Reer- r-48r^4626^(4990y 



Ogata et el, PNAS . 88, 3392-3396 (1991) 



Han et aU, PNAS, 88, 1711-1715 (1991) 



Meyer et al., Virol . 171, 555-567 (1989) 



Collett et al., Virol . 165 . 191-199 (1988) 



BrJnton et al., Virol . 162, 290-299 (1958) 



Inchauspe et al, PNAS . 88, 10292-10296 (1991) 



Wiener et al, Virol . 180 . 842-848 (1991) 



Hahn et el, Virol . .162, 167-180 (1988) 



AA 



Prince ot al, lancet . 2;241 (1974) 



AD 



Prince et aU, "Post transfusion Virol Hepatftus Caused by an Agent or Agents Other than Hepotttus S Virus or 
Hepatitus A Virus. Inpact On Efficiency of Present Screening Hethods." in Tronsmlsslble Disease & Blood 
Transfusion, TIbor et al. eds., Grune & Stratton, Inc., pp. 129-140 (1975) 



Prince et al., "Non-A/Non-B Hepatitis: Identification of a virus-specific antigen end antibody. 

A preliminary report" In Virol Hepatitis . Vyos et al., eds., Franklin Institute Press, 
Philadelphia, Pa. pp. 633-640 (1978). 



Prince et al., "Non-A, Non-B Hepatitis: Reproduction of disease In chimpanzees and Identification of virus 
specific antigen and antibody" In Transplantation and Clinical Immunology . Volume X, Toureine et at., eds., 
Excerpte Hedfca, Amsterdam, pp. 8-17 (1979). ... 



^ AE 



Prl nc^ A.H., lancet . Hay 22, 1982. 






Examiner 



Date Cons.Ideretr . 



'Examiner: Initial If citation considered, whether or not citation is in conformance with MPEP 609; Draw line through 

citation If not In conformance and not considered. Include copy of this form with next communication to 
applicant. 






























Sheet 3 of 3 



(Rev. 3/92) U.S. Department of Commerce 

Comparable to Patent and Trademark Office 

Form PTO-I449 • 

INFORMATION DISCLOSURE CITATION 
(Use several sheets if necessary) 


Atty. Docket No. 
PHA-O025P CON I 


Serial No. 
08/272,275 


Applicant 

Zcbedee et a!. 


Filing Date 

July 8; 1994 


Group 

Not yet assigned 


OTHER OOCUHEHTS (Including Author, Title, Date, Pertinent Pages, Etc.) 










D 

■1 


Prince et al. f "Use of liver cell cultures in studies on the replication of hepadna and non-A, non-B viruses" 
in Viral. Hepatitis and Liver Disease. Grune & Stratton, do. 459-464 (1984). 


1 






Em 




Takeuchi, et al. Gene. 91:287 (1990) 
























J { .. 




























■ 






1 




| | 


■ 




I 


■ 




1 






mm 






























ip 






■ 




■ 


BS 


1 


• • T 


■ 


I 




■m 


L_ 




/UlC*A 


Date Considered 


•Examiner: Initial If citation considered, whether or not citation Is in conformance with MPEP 609; Draw line through 

citation if not in conformance and not considered. Include copy of this form with next coomunication to 
applicant. 


















.X, 




UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS ' ' 
\ - Washington, D.C. 20231 
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i SERIAL NUMBER 



FILING DATE. 



FIRST NAMED INVENTOR 
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18N1/12T6 



‘WELSH & KATZ LTD 
SUITE 1625 

135 SOUTH LA SALLE STREET 
: CHICAGO IL 60603 



This Is a communication from the examiner in charge of your application. . 
COMMISSIONER OF PATENTS AND TRADEMARKS 



■This application has been examined-' □ : Responsive to communication filed on_ 



. 1 WURTMAN^XAMINER 



ART UNIT. 



PAPER NUMBER 



1802 

DATE MAILED: 



3 / 



12/16/94 



□ 



This action is made final. 



A shortened statutory period for response to this action Is set to expire _ 



_rnonth(s),. 



. days from the dato of this letter. 



Failure to respond within the period for response will cause.the application to become abandoned. 35 U.S.C. 133 

Parti THE FOLLOWING ATTACHMENT(S) AREPART OF THIS' ACTION: 



1. "tSf,Notlce of References Cltediby Examiner, PTO-892. 
3. 0^ Notice of Art Cited by Applicant, PTp-1 449. 



•5. □ Information on Howto Effect Drawing Changes, PTO-1474.. . 
Part II SUMMARY OF ACTION i 

a— X 3cA-3± : 






2. □ Notice of Draftsman's Patent Drawing Review, PTO-948. 
4. CD Notice of Informal Patent Application, PTO-152. 

6. □ 1 



_are pendlng-ln the application. 



i 



Of the above, claims i > / ■ : • 

| • . , ; 

2. |£J Claims /-c£7 2-f $4? ’ jj 

, . ' i , / . , ^ I . ' 

3. Cl Claims l '' ' ■ : 

4. Claims 3 O'— 3 ^ _J. -L 



I 



_ are withdrawn from consideration. 

have been cancelled. 

are allowed. 
r_ are. rejected. . 

_____ are objected to. 



I 



are subject fo restriction or election requirement 



5. O Claims • 

6. 0 Claims^ 

7. dl'Thls application has beenllled.wlth Informal drawings under 37 C.F.R. 1.85 which are acceptable for examination purposes. 

■ . i ■ ■ 1 . s ■ \ 

8. D Formal drawings are required Jin response to this Office action; . \ , 



9.0 



The corrected or substitute drawings have been received on ' ' 



.. Under 37 C.F:R. 1 .84 these drawings 



are □ acceptable; Dnot acceptable (see explanation 1 or Notice of . Draftsman’s Patent Drawing Review, PTO-948). 1 

• , has (have) been □ approved by the 



10. □ The proposed additional or substitute sheet(s) of drawings, filed on 
examiner; □ disapproved by the examiner (see explanation). 



11. □ The proposed drawing correction, filed __ 



, has been □ approved; □ disapproved (see-explanation). 



12. CD Acknowledgement is made of the claim for priority under 35! U.S.C. 1 19. The certified copy. has □ been received □ not been received 
D been filed In parent application, serial no^ i- ; filed on • '■ . ' . y 

13. 0 Since this application apppears to be' In pondltlon for allowance except for fomnal.matters, prosecution as to the. merits is closed In 
accordance with the practice under Ex parte Quayle;’1 935 C.D. 1 1; 453 O.G. 213. 

14.0 Other [ ' 



EXAMINER’S ACTION 








\J . C 




S e r i a 1 N u in b e r " © 8 / S' 7 S £ 7 5 
Art Units 1B©£ 

Claim £9 was cancelled and Claim £B was amended by the 
Preliminary Amendment filed as Paper No.. £9„ Claims 1 -27 had 
been previously cancelled. Consequently Claims £0 and 30-37 are 
pending and under examination at this time. } 

Claims. £8 and 3®-37 are rejected under -35 U. S. C.~ 1£, 
second paragraph, as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which applicant 
regard s as the invention. Claim 28 is indefinite because it 
recites "said recombinant protein or portion thereof having the 

amino acid sequence; represented by ... or . . . " and it is not 

J y 

immediately clear what protein orip.o'rtion thereof the sequences 
recited are intended to represent. From Applicant’s remarks it 
is, . be 1 i ev ed that tire specific sequence from Fig. i. is intended to. 
be the recited "protein" and the specific sequence from Fig. £ is 
intended to be the ["portion thereof." If such is the case, it is 
suggested that the [language be amended to clar if yV e. g. , "wherein, 
said recombinant protein has the sequence... and said portion 

has the sequence ' ■» 

• | . . 

The following |i s a quotation iof the appropriate paragraphs 

j -I . 

of 35 U. S. C. 02 that form the basis f or t he . re j ecti ons under 

this section made i}n this Office actions : 

; ■ { . ' . • . '' 

A person shall be entitled to a patent unless — 

(a) the invention was known or used by others in this 
country, or patented or' described in a printed publication 
in this or a foreign country, before the invention thereof 
by the applicant for a patent. 

' (b) the invention was patented or described in a pr iffte'd 

publication in- this or a foreign country or- in public use or* 
on sale in this country, more than one year prior' to the', 
date of application for patent in the United States. i 

<e) the invention was described in a patent granted on an 
application for patent, by- another filed in the United States 
before the invention thereof by , the applicant for patent, or 
on an international application by another who has fulfilled 
the requirements of paragraphs < 1 > , <2), and (A) of . section 



'( 
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371(c) of this title before the. invention thereof by the 
applicant for patent. 

The following is a quotation of 35 U. S. C. ©3 which forms 
the basis for all obviousness rejections set forth in this Office 
act ions 

ft patent, may not be obtained though the invention is not 
identically disclosed or described as set forth-in section 
102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that 
the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary 
skill in the art to which said subject matter’ pertains. 

. Pat ent.abi 1 ity Jshal 1 not be negatived by the manner in which 
the invention was made. 

Subject matter developed by another person, which qualifies 
as prior Art only under subsection <f) or (g) of section 102 
of th.is title,: shall not preclude patentability under this 
section where the subject matter and the claimed invention 
were, at the fim.e. the invention was made, owned by the same 
person or subjject to an obligation of assignment to the same 
person. ! / . 

" - '. This appl icat i.on . current l.y . names joint inventors. In 

considering patentability of the claims under 35 U.S.C. 03, 
the examiner presumes that the subj ect .. matt er. of the various 
claims was commonly owned at the time any inventions covered 
therein were made absent any evidence to the contrary. Applicant 
is advised of the obligation under 37 C, F. R. . 56 to point out 
the inventor and invention dat,es of each, claim that S was not 
commonly owned at the time a later invention was made in order 
for the examiner to consider the applicability of potential 35 
U. S. C. 02(f) or (g)j prior art under .35 U. S.C. 03. 

i ' ■ ' ... 

Claims 20 and' 30-37 are rejected under 35 U. 5. C. 03. as 

i • . * 

obvious over the patent to Wang in view of Kuo. Wang teaches 
assaying sera for Antibodies against HCV(NftNBV) using solid 
phase coated with synthet ic, pept ides that include amino acid 

» i ■ , ’■ 

residue sequences from the HCV core (see Wang, Example 14 and 
Table 7, especial 1 y peptides VIIIE* IXD, and IXE). The recited 
sequences would have been obvious, over Wang because there— a*>e-- 7 - 
only slight differences between them and the core .’sequences | 
taught* by Wang. Wang does not exemplify producing recombinant 
HCV polypeptides, but suggests that recombinant antigens may be 



substituted f or . syn ; t het ic ant i gens s . Wang, col* 25, lines 29-42.. 
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Kuo teaches production of an HCV recombinant fusion protein and 
detection of serum antibodies using the recombinant fusion , 
protein. It would have been obvious to one of ordinary skill in 
the art to produce the HCV peptide of Wang recombinant ly as 
taught by -Kuo- and jas suggested by Wang- in order . to gain the 
advantages of producing peptides by recombinant means, e. g. , to 
obtain a stable, plentiful supply of peptides that are free of 
contamination with; other HCV antigens. One of ordinary skill in 
the art at the time the invent ion- was made would have recognized 
that there are advantages to using recombinant antigens and if 
one were. willing to forego the advantages of synthetics in favor 
of the known advantages of recombinants, then one would have been 
motivated to. seleejt recombinant antigens.. 

Applicant’ s previous arguments referring to Wang’s results 
as compared to C100 and the instant ant i gen’ s- result s compared to 
C1®0 have not been found persuasive for the reasons made of 
record in the Advisory Action, Paper No,.. £5. 

Claim £8 is rejected under 3SUS.C. 0£<e> as anticipated 
by or, in the alternative, under- 35 U.S.C. 03 as obvious over 
the patent to Houston et al., cijted on PTD 892, .attached. It is 
believed that Houghton anticipates an immunoassay using as 
recombinant anti'gep the sequence represented in Fig. 1 , amino ' 
acid residues 1-1 ad (see, e.g. , col. 81, lines 55-65), but if 
not, any. minor differences in the! antigen sequence l-i£0 as 
taught by Houghton jare no more than one would have expect e'd'tlT 



occur from one HCV 



isolate to another. 



\ . 
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Claim £8 is rejected under 35 U. S. 0. 03 as being 
unpatentable over the patent to Houghton et al., as cited on PTO 
892* An immunoassay using as antigen the sequence represented by 
Fig- £, amino acid residues 1-315, which includes HCV core 
antigen sequence 1-74,. would have been an obvious variant of 
Houghton’s disclosed recombinant antigen CA£79a which contains 
HCV core antigen 1-84 (see, e. g. , col, 83, lines 35-55) because 
HCV 1-74 would have; nearly 90“/. of the amino acids present in 1-84 
and. the first 74 . aoi|ino acids are the same, allowing for'minor 
variations, which rnajy occur from one viral isolate to another. 
Consequently, one ojf oY^dinary skill would have expected an 
antigen containing jcot'e sequence 1-74 to function in an 
essentially equivalent fashion to. one with the'HCV cone sequence 

i ‘ • ■ • •. 

1-84, ; '■ 

Claims 30-37 are rejected under 35 U. S, C, ©3 as obvious 
over the patent to Houghton et al. Houghton teaches use of HCV 
core antigens as discussed above and additionally teaches 
different assay foY'jmats and labels. Thus, it would have been 
obvious to use the HCV core antigens as discussed above with 
various formats and labels because Hought on . sugge st s these a s 
being useful with any HCV antigen. ' 

The pY'ior art Imade of record and not Y^elied upon is 
eons idered ’ pev't inent t o _.app.l icant ’ s disclosure. 

Chiba et al., ;US Patent No. 5, 3©£, 507, teach an HCV 

ant igenic - pept ide consisting of HCV core amino . acids l-£0. 

Papers related to this application' way be submitted to Group 
180 by ^facsimile transmission. Papers should be faxed to GY'omp 
180 via the PTO Faxl Center located in Crystal Ijlall 1. The faxing 
of such papers musti conform to the notice published in the 
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Art Unit; 1802 

Official Gazette, 1098 08 30 (November 15, 1989), The CMl Fax 

Center, number is (703) 308-4227. 

Any inquiry concerning this communication should be directed 
to Examiner Donna C. Wort man at telephone number (703) 308-1032. 




Donna C. Wortman, Ph.D. 
December 13, 1994 
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PATENT AND TRADEMARK OFFICE 
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APPLICANT(S).; Zebe'cte© at al. 



U.S. PATENT DOCUMENTS 






DOCUMENT NUMBER 


DATE 
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CLASS 


SUBCLASS 


plUNG DATE 






9/1994 


Houghton ot al. 
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9/1993 


.4/1094 


Chiba at si. 
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8/1991 
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CLASS SUBCLASS PERTINENT 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



ant : 



Zebedee et al . 



File-Wrapper Continuation of t 
Serial No.: 08/272,275 



Filed: 



June 14, 19.95 



For: NON-A, NON-B, HEPATITIS VIRUS 

ANTIGEN, DIAGNOSTIC METHODS AND 
VACCINES 



) 

) Attorney Docket 
) PHA 0025P CON II 
) (2673/63066) 

) 

) 

) Prior Group Art 
) Unit 1802 




W S' 



Prior Examiner: 



D . Wortman 



PETITION UNDER 37 C.F.R. SI. 17 



i * fej 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir; 

A three-month extension of time to respond to the 
Office Action mailed December 16, 1994, is respectfully 
requested. This Petition is requested in order to allow the 
applicants to file a Rule 1.62 continuation application, enclosed 
herewith. 

There is submitted herewith the following: 

1. Check No. 027823 in the amount of the required fee 
of $870.00 for the three-month extension of time (a response to 







the Office Action was due March 16, 1995); 

2. Check No. 027822 in the amount of $730.00 for the 
filing fee for the continuation application; and 

3. Transmittal letter under Rule 1.62, in duplicate, 
for the continuation application. 




File -Wrapper Continuation of 
Serial No. 08/272,275 



- 2 - 



The Commissioner is hereby authorized to charge payment 
of any additional fees or credit any overpayment to Deposit 
Account No. 04-1644. A duplicate copy of this paper is enclosed. 



Respectfully submitted/ 




Edward P. Gamson,'Reg. No. 29,381 



Enclosure 

Transmittal for Continuation Application and fee 
fee for Extension of Time 



WELSH Sc KATZ’, LTD. 

135 South La Salle Street 
Chicago, Illinois 60603 
312/781-9470 



CERTIFICATE OF MAILING BY EXPRESS MAIL ■ 

I hereby certify that this Petition for Three-Month 
Extension of Time, Transmittal for continuation Application in 
duplicate, together with the aforementioned documents and the 
required fees, is being deposited as Express Mail No. 
TB039739403US on June 14, 1995, addressed to Box FWC, Assistant 
Commissioner for Patents, Washington, D.C. 20231. 
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PATENT APPLICATION FEE DETERMINATION RECORD 

Effective October 1, 1992 



CLAIMS AS FILED -PART I 

(Column 1) (Column 2) 

I NUMBER FILED I NUMBER EXTRA 




SMALL ENTITY 
| RATE I FEE 



OTHER THAN 



SMALL ENTITY 
| RATE I FEE 



basic FEE mmmmmmmmmrnmmm 



TOTAL CLAIMS 



INDEPENDENT CLAIMS 

i — 1 ■ 

MULTIPLE DEPENDENT CLAIM PRESENT 
* If the difference in cofumn \ is less then zero, enter *0" In column 2 . 



$355.00 1 




CLAIMS AS AMENDED - PART II 

{Column 1) {Column 2) 



$710.00 




HljttfMf CLAIMS 
l REMAINING 

71? AMENDMENT 


K 

» 7 - f* 


HIGHEST 
NUMBER 
PREVIOUSLY 
PAID FOR 


PRESENT 

EXTRA 


Total 


Minus 


•• 


- 


Independent * 


Minus 


*** 


° 


| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 



TOTAL 

(Column 3) ADDIT. FEE 



CLAIMS 

REMAINING 

AFTER 

AMENDMENT 


H 


HIGHEST 
NUMBER 
PREVIOUSLY 
PAID FOR 


PRESENT 

EXTRA 


Total 


Minus 


• * 


c 


Independent 


Minus 


*** 


- 



FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 
(Column 1) \ ' (Column 2) 



P remaining mmm NUMBER 

l Ilf v , actcd 

UJ 

5 

Q Total 

Z 

UJ 

g Independent 

< - 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 



CLAIMS 

l rem ~lt g pass 

I AFTER I 
AMENDMENT 



PRESENT 

EXTRA 



x$22= 



a x 74s 
OR +230° 
OR TOTAL 



SMALL ENTITY OR 



OTHER THAN 
SMALL ENTITY 



ADDI- 


ADDI* 


TIONAL 


RATE TIONAL 


FEE 


FEE 


OR 


x$22= 



OR 

I x 74° 

OR 

OR +230= 

: OR TOTAL 
ADDIT. FEE. 



ADDI- 

RATE TIONAL . 
FEE 



: ADD!* 
RATE TIONAL 
FEE 



TOTAL! 

ADDIT. FEEl— — 

. I ADDI- 

RATE TIONAL 
FEE 



OR x$22= 

OR 

X 74= 
OR ■ 

OR + 230° 

OR TOTAL 
ADDIT. FEE 



ADDI- 
RATE TIONAL 
FEE 



i 




If the entry in column 1 is less than the entry in column 2, write “0" in oolumn 3, 

If the 'Highest Number Previously Paid For IN THIS SPACE is less than 20, enter '20'. ADDIT. FEE 
If the^Highest Number Previously Paid For toWHIS SPACE is less than 3, enter *3': 

The "Highest Number Previously Paid For (Total or Independent) Is the highest number found In the appropriate box In column 1. 
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i/489254 



PAi^NT APPLICATION < 



IN 'THE UNITED STATES' PATENT AND TRADEMARK OFFICE 



In re: Patent Application of 

Suzanne Zebedee . 

Genevieve Inchausepe 
Marc Nasoff 
Alfred Prince 

For : NON- A/ N O N - B , HEPATITIS VI RUS.. ANT I GEN , 

DIAGNOSTIC METHODS AND VACCINES 



Anticipated Classification of 
this application: 

Class: 435 

Subclass : 

Prior Application: 



1 hereby certify that this paper Is being deposited with .he 
United States Postal Service as Express Mail In an envelope 
addressed to: Commissioner cf Patents and Tradorr 

. Woshington^O.C.Z^^onthlsdate^^/ 






Express Mall 



Label Ho.: TRQ?9 739 4Q3l£ — 



Applicants names: Same as Above 

Serial No. : 08/272,275 

Filed: July 8 , 1994 

Examiner : D . Wortman 

Group: 1802 

Attorney Docket No. : 2673/63066 



REQUEST FOR FILE WRAPPER CONTINUATION 
PURSUANT TO 37 C.F.R. S 1.62 



Assistant Commissioner for Patents 
BOX FWC 

Washington, D.C. 20231 



Dear Sir: 



Pursuant to 37 CFR §1.62, applicants hereby request 
the filing of a file wrapper continuation application 
from prior U.S. Patent Application Serial No. 
08/272,275, which was filed July 8, 1994, in.the-names 
of Suzanne Zebedee, Genevieve Inchausepe, Marc Nasoff 
and Alfred Prince. 

Applicants request entry of the accompanying Petition 



for Three -Month Extension of Time and a check in the 



amount of $870.00 for fee. 




III. 



A check in the amount of $730.00 is enclosed herewith 

i 

for the filing fee. The fee is calculated on the 
basis of the 9 total claims, including 1 independent 
claim pursuant to the claims as filed and last amended 
in the prior application. 

IV. 

Fee Calculation For Claims As Filed 

a) Basic Fee $ 730.00 

b) Independent 

Claims _ 1 - 3 = - 0 x $ 76.00 = $ 0 



c) Total 

Claims 9 - 20 = 0 x $ 22.00 - $ 0 



d) Fee for 

. Multiple Claims $ 240.00 - $ q.qq 

Total Filing Fee $ 730.00 

Small Entity Status, reducing Filing Fee by half to $ 

V. It is understood that the filing of this Request will 
be considered to include a request to expressly 
abandon the prior application as of the ‘ filing date 
granted this continuing application. 

VI. The pertinent information, as required by 37 CFR 
§1.62 (h) is as follows: 

Title: NON-A, NON-B, HEPATITIS VIRUS 

ANTIGEN,' DIAGNOSTIC METHODS AND 
VACCINES 

Applicants: Suzanne Zebedee 

Genevieve Inchausepe •' 

Marc Nasoff 
Alfred Prince 

VII. The title of the invention in the continuing 

application should be. NON-A, NON-B, HEPATITIS VIRUS 
ANTIGEN, DIAGNOSTIC METHODS AND VACCINES and the 




VIII. 




IX. 



X. 



XI . 



inventors to be named in the continuing application 
are Suzanne Zebedee, Genevieve Inchausepe, Marc Nasoff 
and Alfred Prince. 

Amend the specification by inserting before the first 
line the sentence: 

-- This application is a continuation, of application 
Serial No. 08/272,275, filed July 8, 1994. -- 

. — ... . . . 

The prior application is assigned of record to: 

The New York Blood Center 

The power of attorney in the prior application is to: 
Edward P. Gamson, Esq., Reg. 29,381 
The Commissioner is authorized to charge any 
additional fees, and to' credit any refunds, to Deposit 



Account No. 23-0920. A duplicate of this Request is 
enclosed. 

Please address all future correspondence to: 

Edward P. Gamson, Esq. 

WeTsh & Ratz, LtcT 

135 South" LaSalle Stre et, 

Suite 1625 

Cllicaga, ^Illinois 60603 
(312) 781-9470- ' 



Respectfully submitted, 
WELSH & KATZ , LTD. 



Byi 

Edward P. Gamson, Esq. 
Regi stration No. 29 f 381 
Attorney for Applicants 

June 14, 1995 

Welsh & Katz, Ltd. 

135 South LaSalle Street 
Suite 1625 

Chicago, Illinois 60603 
Tel: (312) 781-9470 
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PATENT 



IN THE- UNITED. STAGES PATENT AND TRADEMARK OFFICE 



In Re Patent (s) / Patent Application (s) 
Applicant : 

Serial No.: O (/) < dr 4 ' r n <?/) 

Filed: /tf/J 1 

Art Unit: 

Examiner : 



GENERAL POWER OF ATTORNEY 



receptionist 

received 

MAR 1 7 1996 

GROUP 1800 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

• The undersigned attorney of record in each of the 
patents and patent applications identified in the attached seven 
(7) pages relating to the change of address of Welsh & Katz, Ltd. 
for each application hereby appoints Peter Borsari, Registration 
No. 3 2 , 114__ as associate attorney in each of the applications 
listed in the attached seven pages to prosecute said application 
and to transact all business in the .Patent and Trademark Office 
connected therewith. 

Dated: February 28 , 1996 



WELSH & KATZ, LTD. 

120 South Riverside Plaza 
22nd Floor 

Chicago, Illinois 60606-3913 
Telephone : 312/655-1500 




Gerald T. Shekleton 
Registration No. 27,466 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Commissioner of Patents 
Box Patent Address Change 
Washington D.C. 20231 



CHANGE OF ATTORNEYS * HAILING ADDRESS 



Dear Sir: 

In the below-listed Patent applications, please make the- following address change for the attorneys of record: 



Welsh & Katz. Ltd. 

120 South Riverside Plaza 
22nd Floor 
Chicago. IL 60606 
Phone: (312) 655-1500 
Fax: (312) 655-1501 



Aooln. No. 


First Named Inventor 


044.094 


RICE 


529.308 


RICE 


415,623 


ANDO-MODIANO 


409.178 


POZZE80N 


416,999 


WONG 


407.985 


FURUYA 


410.746 


HALE 


408.944 


SCHAK0WSKY 


415,120 


WOJCIK 


037.931 


GENTRY 


491.401 


GENTRY 


441.379 


BERNSTEIN 


472.708 


SPANG 


416.451 


MURATA-K1MURA 


441.123 


LASKA 


478.382 


ROGERS 


530.811 


VEAL 


240,496 


WOLF 


423.266 


NICOLAQU 


517.172 


RAZEGHI 


514.533 


HUS 


536.667 


CARTER 


515.703 


MURASKt 


532.239 


CURTIS 


519.617 


IKEO 


524.160' 


HANDWERKER 


531.237 


WEISS 


044.136 


HEBR0CK 


522.179 


HABER 


521.841 


TAKEBE 


522.912 


YUKIMOTO 


524.301 


FOX 


524.043 


WU 


527,340 


LENG 


531.162 


KREMNITZ 


532.942 


HUNT 


044.459' 


EDAUW 


044.477 


EOAUW 


044 . 458 


EDAUW 


044.455 


EDAUW 


534.380 


PIVA 


308.551 


CHAPPELL 



AddI n . Nos. 


First Named Inventor 


472.146 


AW 


489.232 


SLATER 


489.254 


ZE8EDEE 


524.351 


NELSON 


531.193 


NELSON 


491.626 


TAB1BI 


492.537 


UEOA 


521.210 ' 


OATTA 


496,351 


COHEN 


496.935 


TSAI 


499.010 


IKEO 


499.558 


F0F FAN 


501.884 


' KARP • 


503.530 


ORAVIO 


504.510 


CHIEN 


508.404 ■ 


MOORE 


524.350 


NELSON 


517.090 


LASKA 


448.117 


C0NC0SCENTI 


425.352 


MATSUNAGA 


.427.136 


EDAUW 


436.981 


• TAKEBE 


436.931 


TAKEBE 


442.640 


KLUTZNIICK 


462.957 


FORBES ’ 


508.292 


WOOLLEY 


446.445 


CHEN 


496.822 


SCHEFFER 


451,914 


CHAPELON 


•513.011 


HEBROCK 


513.228 

455.498 


STARK 


466.927 


SUTCLIFFE 


503.066 


RAZEGHI 


486.765 


MOLNAR 


472.877 


WONG 


476.685 


WONG 


473.512 


AUSICH 


470.172 


YOKOHAMA 


198.553 


.. PLAEHN - " V ' 


508.099 . 


HAMETTA 



The original of this document is being filed In the Enrollment and Discipline Office. It Is certified' that the 
person whose signature appears below has the authority to make the requested changes in the patent. 



December . 1995 



C~Q t 



Gerald T. Shekleton 
Reg. No. 27,466 








APPLICATION NUMBER 



UNITED SV.cV DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF. PATENTS AND TRADEMARKS 
v Washington, D.C. 20231 



FIRST NAMED APPLICANT' 



ATTORNEY DOCKET NO. 



08/489, 254 06/ 1 4/95 . ZEBEDEE 



S 2673/63066 



1 814 1/0917 



' EDWARD-. P SAMSON . 

‘WELSH AND KATZ ’ 

120 SOUTH RIVERSIDE PLAZA 
22ND FLOOR 
• CH I C ASO XL 60606 



This is a communication from the examiner In charge of your application. 
COMMISSIONER OF PATENTS AND;TRADEMARKS 



ART UNIT PAPER NUMBER 



09/17/96 



DATE MAILED; 



OFFICE ACTION SUMMARY 

|^l Responsive to communication(s) filed on ^ ^ $ . ■ ' . .. 

□ This action is FINAL 

□ Since, this application is in condition 1 for allowance except for . formal matters, prosecution as to the merits Is closed In 
accordance with the practice underEx parte Quayie\ 1935 D.C. 11; 453 O.G: 21.3.. 

A shortened statutory period for response to this action is set to expire morith(s),. or thirty days, 

whichever is longer, from the mailing date of this communication.,. Failure to respond within the period for response will cause 
the application. to become abandoned. i(35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 37 CFR 
1.136(a). 



Disposition of Claims 

, ^ Claim(s) JZL& — d\ So^S >r 7 •■!•/ • - ; |a/| 

Of the above, clalm(s) : ■■ • I . , is/are \ 

□. Claim(s) - • [ ■ ' ' 

JS^CIaimfs) &LJL. xS — 3 ^ . ‘ . ■ . ~ 

□' Claim(s) _j ; 1 , 

D Claims ; : ; • v. __1 _ are subject to rest 

Application Papers . , • 

□ See the attached Notice of Draftsperson’s Patent Drawing Review, PTO-948; : . 

□ The drawing(s) filed on •„ 1 - ■ ; is/are objected to by the 

□ The proposed drawing .correction, filed on : t : • s .. • ■ .... • is C 

□ The specification Is objected to by the Examiner. 

i 

. □ The oath or declaration is objected to by the Examiner. - l ! . . 

Priority under 35 U.S.C. § 119 • !. 

□ Acknowledgement js made of a claim for foreign priority undeV 35 U.S.C. . § 1 19(a)-(d). 

D All □ Some* □ None i of the CERTIFIED copies of the priority documents have been 

□ received. i - 
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Claims 28 and 30-37 remain pending and under examination at this time. 

Claims 28 and 30-37 are rejected under 35 U.S.C. § 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. Claim 28 is indefinite 
because it recites "said recombinant protein or portion thereof having the amino 
acid sequence represented by ... or ..." and it is not immediately clear what 
protein or portion thereof the sequences recited are intended to represent. From 
Applicant's remarks it is believed that the specific sequence from Fig. 1 is 
intended to be the recited "protein" and the specific sequence from Fig. 2 is 
intended to be the "portion thereof." If such is the case, it is suggested that 
the language be amended to clarify, e.g., "wherein said recombinant protein has 
the sequence . . . and said portion has the sequence . . . " . 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 

§ 102 that .form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless 

(a) the invention was known or used by others in this country, or patented 
or described in a printed publication in this or a foreign country, before 
the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this 
or a foreign country or in public use or on sale in this country, more than 
one year prior to the date of application for patent in the United States. 

(e) the invention was described in a patent granted on an application for 
patent by another filed in the United States before the invention thereof by 
the applicant for patent, or on an international application by another- who 
has fulfilled the requirements of paragraphs (1) , (2) , and (4) of section 
371(c) of this title before the invention thereof by the applicant for 
patent . 

The following is a quotation of 35 U.S.C. § 103 which forms the basis for 
all obviousness rejections set forth in this Office action: 

A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102- of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art 
to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

Subject matter developed by another person, which qualifies as prior art 
only under subsection (f) or (g) of section 102 of this title, shall not 
preclude patentability under this section where the subject matter and the 
claimed invention were, at the time the invention was made, owned by 
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the same person or subject to an obligation of assignment to the same 
person . 

This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. § 103, the examiner presumes that 
the subject matter of the various claims was commonly .owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 C.F.R. § 1.56 to point out the 
inventor and invention dates of each claim that was not commonly owned at the 
time a later invention was made in order for the examiner to consider the 
applicability of potential 35 U.S.C. § 102(f) or (g) prior art under 35 U.S.C. 
§103. 



Claims 28 and 30-37 are rejected under 35 U.S.C. § 103 as obvious over 
patent 5,106,726 to Wang in view of Kuo et al., both of record. Wang teaches 
assaying sera for antibodies against HCV (NANBV) using solid phase coated with 
synthetic peptides that include amino acid residue sequences from the HCV core 
(see Wang, Exanple 14 and Table 7, especially peptides VIIIE, IXD, and IXE) . 
The recited sequences would have been obvious over Wang because there are only 
slight differences between them and the core sequences taught by Wang. Wang 
does not exemplify producing recombinant HCV polypeptides, but suggests that 
recombinant antigens may be substituted for synthetic antigens: Wang, col. . 

25, lines 29-42. Kuo teaches production of an HCV recombinant fusion protein 
and detection of serum antibodies using the recombinant fusion protein. It 
would have been obvious to one of ordinary skill in the art to produce the HCV 
peptide of Wang recombinant ly as taught by Kuo and as suggested by Wang in . 
order to gain the advantages of producing peptides by recombinant means, e.g., 
to obtain a stable, plentiful supply of peptides that are free of 
contamination with other HCV antigens. One of ordinary skill in the art at 
the time the invention was made would have recognized that there are 
advantages to using recombinant antigens and if one were willing to' "forego the 
advantages of synthetics in favor of the known advantages of recombinants, 
then one would have been motivated to select recombinant antigens. 

Applicant's previous arguments referring to Wang's results as compared 
to C100 and the instant antigen's results compared to.ClOO have not been found 
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persuasive for the reasons made of record in the Advisory Action, Paper No. 

25. 

Claim 28 is rejected under 35 U.S.C.<§ 102(e) as anticipated by or, in 
the alternative, under 35 U.S.C. § 103 as obvious over patent 5,350,671 to 
Houghton et al . , of record. It is believed that Houghton anticipates an 
immunoassay using as recombinant antigen the sequence represented in Fig. 1, 
amino acid residues' 1-120 (see, e.g., col. 81, lines 55-65), but if not, any 
minor differences in the antigen sequence 1-120 as taught by Houghton are no 
more than one would have expected to occur from one HCV isolate to another. 

Claim 28 is rejected under 35 U.S.C. § 103 as being unpatentable over 
patent 5,350,671 to Houghton et al. - An immunoassay using as antigen the 
sequence represented by Fig. 2, amino acid residues 1-315, which includes HCV 
core antigen sequence 1-74, would have been an obvious variant of Houghton's 
.disclosed recombinant antigen CA279a which contains HCV core antigen 1-84 
(see, e.g., col. 83, lines 35-55) because HCV 1-74 would have nearly 90% of 
the amino acids present in 1-84 and the first 74 amino acids are the same, 
allowing for minor variations which may occur from one viral isolate to 
another. Consequently, one of ordinary skill would have expected an antigen 
containing core sequence 1-74 to function in an essentially equivalent fashion 
to one with the HCV core sequence 1-84. 

Claims 30-37 are rejected under 35 U.S.C. § 103^as obvious over the 
patent to Houghton et al. as cited and applied above. Houghton teaches use of 
HCV core antigens as discussed above and additionally teaches different assay 
formats and labels. Thus it would have been obvious to use the HCV core 
antigens as discussed above with various formats and labels because Houghton 
suggests these as being useful with any HCV antigen. 

Papers related to this application may be submitted to Group 180 by 
facsimile transmission. Papers should be faxed to Group 180 via the PTO Fax 
Center located in Crystal Mall 1. The faxing of such papers must conform to 
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the notice published in the Official Gazette, 1096 OG 30 (November 15, 1989) . 
The Oil Fax Center number is (703) 308-4227. 

Any inquiry concerning this communication should be directed to Examiner 
Donna C. Wortman at telephone number (703) 308-1032. - 



Donna C. Wortman, Ph.D. 
September 16, 1996 




■asssg* 




qio~ U7 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



applicant : Zebedee et al . 



File-Wrapper Continuation of 
Serial No.: 08/272,275 



Filed: 



June 14, 1995 



For: NON-A, NON-B, HEPATITIS VIRUS 

ANTIGEN, DIAGNOSTIC METHODS AND 
VACCINES 



Attorney Docke 
PHA 0025P CON/agfp 
(2673/63066)/ “ 



Prior Group/ ArtcS 
Unit 1802 ‘ 



Prior Examiner: 



D . Wortman 



PETITION -UNDER 3 7 C.F.R. 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir: 



■& LJJZ 



Received 

APR Q Q Jyy^ 



A three-month extension of time to respond to the 
Office Action mailed September 17, 1996-, is respectfully 
requested. This Petition is requested in order to allow the 
applicants to file a Rule 1.62 continuation application, enclosed 
herewith. 

There is submitted herewith the following: 

1. Check No. 036717 in the amount of the required fee 

of $930.00 for the three-month extension of time (a response to- 
the Office Action was due December 17, 1996)/’ ' 

2. Check No. 036716 in the amount of $770.00 for the 
filing fee for the continuation application; and 

3. . Transmittal letter under Rule 1.62, in duplicate, 
for the continuation application. 
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File-Wrapper Continuation of 
Serial No. 08/272,275 



The Commissioner is hereby authorized to charge payment 
of any additional fees or credit any overpayment to Deposit 
Account No. 04-1644. A duplicate copy of this paper is enclosed. 



Respectfully submitted, 




29,381 



Enclosure 

Transmittal for Rule 1.62 Continuation Application and fee 
Fee for Extension of Time 



WELSH & KATZ, LTD. 

120 South Riverside Plaza 
22nd Floor 

Chicago, Illinois 60606 
312/655-1500 



CERTIFICATE OF MAILING BY EXPRESS MAIL 

I hereby certify that this Petition for Three-Month 
Extension of Time, Transmittal for Rule 1.62 Continuation 
Application in duplicate, together with the aforementioned 
documents and the required fees, is being deposited as Express 
Mail No. EM509798657US on March 17, 1997, addressed to Box FWC, 
Assistant Commissioner for Patents, Washington, D.C. 20231. 
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UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address : COMMISSIONER OF PATENTS AND TRADEMARKS 
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ATTORNEY DOCKET NO. 
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WORTMAN, D 



DATE MAILED: 



PAPER NUMBER 



05/13/97 



NOTICE OF ABANDONMENT 

This application is abandoned in view of: 

1. ^Applicant's failure to respond to the Office letter, mailed 

2. O Applicant's letter of express abandonment which is in co: 

3. Q Applicant's failure to timely file the response received 

In the Office letter. 

4. □ Applicant's failure to pay the required Issue fee within the statutory period of 3 months from the 

mailing date of of the Notice of Allowance. 

□ The Issue fee was received on : 

O The issue fee has not been received In Allowed Files Branch as of 

in accordance with 35 U.S.C. 151, and under the provisions of 37 C.F.R. 1.316(b), applicant(s) may 
petition the Commissioner to accept the delayed payment of the issue fee if the delay in payment 
was unavoidable. The petition must be accompanied by the Issue fee, unless It has been previously 
submitted, in the amount specified by 37 C.F.R. 1.17 (I), and a verified showing as to the causes of 
the deiay. 

if appllcant(s) never received the Notice of Allowance, a petition for a new Notice of Allowance and 
withdrawal of the holding of abandonment may be appropriate in view of Delgar Inc. v. Schuyler, 
172U.S.P.Q. 513. 

5. □ Applicant's failure to timely correct the drawings and/or submit new or substitute formal drawings by 

as required in the last Office action. 

□ The corrected and/or substitute drawings were received on ; 

6. □ The reason(s) below. 
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mpliance with 37 C.F.R. 1.138. 
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For : NON- A/ NON - B , HEPATITIS VIRUS ANTIGEN, 

c DIAGNOSTIC METHODS AND VACCINES ’ 



Anticipated Classification of 
this application: 

Class: 435 

Subclass : 

Prior Application: 

Applicants names: Same’ as Above 

Serial No. : 08/272,275 

Filed: July 8, 1994 

Examiner: D. Wortman 

Group: 1802 

Attorney Docket No.: 2673/63066 



REQUEST FOR FILE WRAPPER CONTINUATION 
PURSUANT TO 37 C.F.R. S 1.62 




Express. Mail Label No. 

__ EM5 09798657ns 



Assistant Commissioner for Patents 
BOX FWC 

Washington, D.C. 20231 
Dear Sir: 

I. Pursuant to 37 CFR §1.62, applicants hereby request 
the filing of a file wrapper continuation application 
from prior U.S, Patent Application Serial No. 
08/272,275, which was filed July 8, 1994, in the .names 

.of Suzanne Zebedee, Genevieve Inchausepe, Marc Nasoff 
and Alfred Prince. 

II. Applicants request entry of the accompanying Petition 
for Three-Month Extension of Time and a check in the 




amount of $870.00 for fee. 



Far - S eorr TV 




s - / 



A check in the amount of $730.00 is enclosed herewith 
for the filing f|ee . The fee is calculated on the 
basis of the 9 total claims, including 1 independent 
claim pursuant to the claims as filed and last amended 
in the prior application. 



Fee Calculation For Cla ims As Filed 



a) Basic Fee 

b) Independent 

Claims 



x $ 80.00 



$ 770.00 



c) Total 

Claims 



x $ 22.00 - 



d) Multiple 

' Dependent Claims 



$ 260.00 * 



Total Filing Fee 



Small Entity Status, reducing Filing Fee by half to 



S 770.00 



It is understood that the filing of this Request will 
be considered to include a request to expressly 
abandon the prior application as of the filing date 
granted this continuing application. 

The pertinent information, as required by 3 7 CFR 
§1.62 (h) is as follows: 



Title: 



Applicants: 



NON-A, NON-B, HEPATITIS VIRUS 
• ANTIGEN, DIAGNOSTIC METHODS AND 
VACCINES 

Suzanne Zebedee 
Genevieve Inchausepe 

Marc Nasoff . 

Alfred Prince 



The title of the invention in the continuing 
application should be NON-A, NON-B, HEPATITIS VIRUS 
ANTIGEN, DIAGNOSTIC METHODS AND VACCINES and the 



/ 






inventors to be named in the continuing application 
are Suzanne Zebedee, Genevieve Inchausepe, Marc Nasoff 
and Alfred Prince. 

VIII. Amend the specification by inserting before the first 



line the sentence: 




-- This application is a continuation, of application 
Serial No. 08/272,275, filed July 8, 1994. -- 



The prior application is assigned of record to: 

The New York Blood Center 

The power of attorney in the prior application is to: 
• Edward P. Gamson, Esq., Reg. 29,381 
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XI. The Commissioner is authorized to charge any 

additional fees, and tq credit any refunds, to Deposit 
Account No. 23-0920. A duplicate of this Request is 
enclosed. 

.Please address all future correspondence to: 

Edwa rd^P^ Gamso n^ Esq. 

c — r2 0 South Riverside Plaza 
2 2nd Floor " 

Chicago. Illinois 60606, 

(312) ‘ 655-1500 ’ 

Respectfully submitted, 

WELSH. & KATZ, LTD. 



By: 5 ^—^ 

Edward P. Gamson, Esq . ^(7^) 
Registration No. 29,381 
Attorney for AppricahES" 

March 17, 1997 

Welsh Sc Katz, Ltd. 

120 South Riverside Plaza 
22nd Floor 

Chicago, Illinois 60606 
Tel: (312) 655-1500 
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The Group and/or Art Unit location of your application in the PTO 
has changed. To aid in correlating any papers for this application, all 
further correspondence regarding this application should be directed to 
Group Art Unit 1643. 

This application is a file wrapper continuation of application 

r 

Serial No. 08/489254. Claims 28 and 30-37 remain pending and under 
examination at this time. 

Applicant is requested to update and correct the continuing 
information in the first sentence of the specification. In particular, 
the amendment submitted 3/17/97 incorrectly indicates that the instant 
application is a continuation of Serial No. 08/272275. 

The following is a quotation of the second paragraph of 35 U. S.C. 



112 : 

The specification shall conclude with one or more claims 
particularly pointing out and distinctly claiming the subject matter 
which the applicant regards as his invention. 

Claims 28 and 30-37 are rejected under 35 U.S.C. 112, second 
paragraph', as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the 
invention. Claim 28 is indefinite because it recites "said recombinant 
protein or portion thereof having the amino acid sequence represented by 
or ..." and it is not immediately clear what protein or portion 

thereof the sequences recited are intended to represent. Fr °^ 

Applicant's remarks it is believed that the specific sequence from Fig. 

1 is intended to be the recited "protein” and at least part of the 
specific sequence from Fig. 2 is intended to be the "portion thereof." 

If such is the' case, it is suggested that the language be amended to 
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clarify, e.g., "wherein said recombinant protein has the sequence 
and said portion has the sequence or other language that would 

provide clarification. 



The following is a quotation of the appropriate paragraphs of 35 
U.S.c. 102 that form the basis for the rejections under this section 
made in this Office action: 



A person shall be entitled to a patent unless — 



patent 

The following is a quotation of. 35 U.S.C. 103(a) which forms the 
basis for all obviousness rejections set forth in this Office action: 

dii=lo£d 8 or d£cri°bed e a f s^fortlTif 

areL r :rt a Lt e thrLb":cr^r m :r:^:rf^uL b h pat r ed and ' the prior art 

the invention was made to a n«r«?r»n h ^ .have been obvious at the time 

subject matter pertains. Patentabilit v^sha fl lna ^ y ski11 in the art to which said 
Which the invention tas made X “ n0t ba ne 9 at ived by the manner in 



Claims 28 and 30-37 are rejected under' 35 U.S.C. 103(a) as being 
unpatentable over us Patent 5,106,726 to Wang, of record. Wang 
discloses that the HCV core or capsid protein, amino acids 1-120, has 
important immunodominant epitopes and shows immunoreactivity of core 
proteins. Wang teaches assaying sera for antibodies against HCV (NANBV) 
using solid phase coated with synthetic peptides that include amino acid 
residue sequences from the HCV core (see Wang, Example 14 and Table 7, 
especially peptides VIIIE, IXD, and IXE) . With respect to claims-Td-37, 
various immunoassay formats and labels would have been obvious over the 
immunoassays of Wang since Wang suggests that other formats may be used 
(see, e.g., col. 29, lines 32-42). The recited core protein would have 
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been obvious over Wang because any minor differences are no more than 
one would have expected between different HCV isolates. Wang does not 
exemplify producing recombinant HCV polypeptides, but suggests that 
recombinant antigens may be substituted for synthetic antigens, 
especially for making HCV peptides of more than about 50 amino acids: 
Wang, col. 25, lines 29~42. It would have been obvious to one of 
prdinary skill in the art to produce and use the HCV capsid of Wang 
recombinantly as suggested by Wang in order to gain the advantages of 
producing peptides by recombinant means, e.g., to obtain a stable, 
plentiful supply of peptides that are free of contamination with other 
HCV antigens. One of ordinary skill in the art at the time the 
invention was made would have recognized that there are advantages to 
using recombinant antigens and if one were willing to forego the 
advantages of synthetics in favor of the known advantages of 
recombinants, then one would have been motivated to select • recombinant 
antigens for use in immunoassays. 

Claim 28 is rejected under 35 U.S.C. § 102(e) as anticipated by 
or, in the alternative, under 35 U.S.C. § 103 as obvious over patent 
5,350,671 to Houghton et al . , of record. It is believed that Houghton 
anticipates an immunoassay using as recombinant antigen the sequence 
represented in Fig. 1, amino acid residues 1-120 (see, e.g., col. 81, 
lines 55-65) , but if not, any minor differences in the antigen -se'quence 
1-120 as taught by Houghton are no more than one would have expected to 
occur from one HCV' isolate to another. 

Claims 30-37 are rejected under 35 U.S.C. § 103 as obvious over 
the patent to Houghton et al. as cited and applied above. Houghton 
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teaches use of HCV core antigens as discussed above and additionally 
teaches different assay formats and labels. Thus it would have been 
obvious to use the HCV core antigen in Fig. l r amino acid residues 1- 
120, as discussed above, with various formats and labels because 
Houghton suggests these as being useful with any HCV antigen. 

Claim 28 and 30-37 are rejected under 35 U.S.C. § 103 as being 
unpatentable over US Patent US Patent 5,106,726 to Wang or over US 
Patent 5,350,671 to Houghton et al., both of record, each in view of US 
Patent 5,654,176 to Smith. An immunoassay using as antigen the sequence 
represented by Fig. 2, amino acid residues 1-315, which includes HCV 
core antigen sequence 1-74, would have been an obvious variant of either 
Wang's peptide VIIIE, which has HCV core antigen amino acids 2-62, or of 
Houghton's disclosed recombinant antigen CA279a which contains HCV core 
antigen 1-84 (see, e.g., col. 83, lines 35-55) because HCV 1-74 would 
have nearly 90% of the amino acids present in 1-84 and the. first 74 
amino acids are the same, allowing for minor variations which may occur 
from one viral isolate to another. Houghton teaches expression of HCV 
antigens as fusion proteins, but neither Wang nor Houghton teaches 
expression of known HCV core antigens as a recombinant fusion protein 
with glutathione transferase. Smith teaches a system for production of 
recombinant fusion proteins with glutathione transferase that is 
generally applicable for obtaining any desired protein fused ..to-GS.T/ as 
well as the advantages of GST fusion protein production, i.e., the fused 
polypeptides are generally soluble and can be readily purified from 
bacterial lysates without altering the antigenicity or destroying the 
functional activity of the desired protein (col. 1, lines 13-20). It 
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would have been obvious to one of ordinary skill in the art to make and 
use HCV core antigenic polypeptides as suggested by Wang or Houghton in 
the form of fusion proteins with GST as taught by Smith in order to 
obtain the disclosed advantages of GST fusion proteins of Smith, i.e., 
in order to have soluble, easily purified fusion proteins that retain 
the antigenicity of the desired polypeptide. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Examiner Wortman 
whose telephone number is (703) 308-1032. The examiner can normally be 
reached on Monday through Thursday from 8:00 am to 5:30 pm. The 
examiner can also be reached on alternate Fridays. . 

If attempts to reach the examiner by telephone are unsuccessf ul , 
the examiner's supervisor, Marian Knode, can be- reached on (703) 308- 
4311. The fax phone number for this Group is (703) 308-4242.' 

Any inquiry of a general nature or relating to the status of this 
application or proceeding should be directed to the Group receptionist 
whose telephone number is (703) 308-0196.' 




Donna C. Wortman, Ph.D. 
Patent Examiner 



September 25, 1998 
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□ No proposed new formal drawings have been received. 
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37 CFR 1.34(a)) upon the filing of a continuing application. 

□ the decision by the Board of Patent Appeals and Interferences rendered on and because the period 
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ABSTRACT: 



\ NEW MATE RIAL a A single at ran cl ed DMA containing about; 85G nucleotide.* 
\ duplex DNA comprising the s ingle • stranded DMA and csoinpl irasntary DMA, 
’ \ having a basic sequence to cod© .part amino acici. sequence of gene of. 




•**nbn**-B 'fca-hepat it is** virus’. 



for diagnosticum and medicine for non 0 9 



. USE s Pr o d uc i n 13 a raw . m at f r i a 1 
** n.nn «■#.-- B : .f*h epafr .i t i s •?<•* .• . ; j 

PREPARATION i For e.Wamfii®, RNO 'is extracted fro£ Siheo^tit ° f • 

the purified 'RNA- a* ’a template. Then t;he. resulting substance i-s. dige>toc 
Liitl ’ 1 r'PBtTictiDn ©n?y me EcoRI , • the prepared duplex Dl'jlft fragment 
wtlon"U: »P»"."a "<• * •‘ri.nd.d Win to s.v. DNA h..ln. . 

basic, sequence to • code 'part of amino acid sequence of non A, 

**h e pat-'i t i : s** . v i ru s g(?ne.i 

t , , i 0-2 199© L 3 » £ of 15 - 

WC ~rDNfi' CLONE OF POST-TRANSFUSION .NON-jA **NON**-B **fj)EPATiTIS»* VIRUS 
... (•K*NaNB**'> RND ;UBE THEREOF ■ • 



INVENTORS MRKOTO HRTTORI et al. '(A), j ' 
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et al» (90) 



of 



u 13 ■ ( **NflNB'** ) and 
fragment, prepared 



by' 



OBBTROCt ; / . . ■ /' : : - j 

NEW MATERIALaA cDNA. clone such as phage clone YS.l PRafiie ^ 

containing a nucleotide of about 5.4Kb coding- the am.inoac.aJ siquon-c 
a post '-transfusi-on rmn-A. *«W**-B. **hepat it is** yin 
we oared by adding an EcoRI. .linker.- to; a duple* cDNA . __ 

using a template consisting of a .ref ined RNO ;e><l.stipg in a particle 
fraction separated from serum and substituting and ijnser .mi - • • . ' ' . 

product to an .EcoRI site of a lambda gtl® vector. , 

USEiiAgent for th? 'dia,gno.s..i3* prevent ion and remedy j of non~A •' >n ° lU * ®. 
«*hepat it is**. Blood' cleaning "ag-entf for transfusion.! : , ' 

PREPARATION c The objective cDNA clone can _be prepared e.g. by adding SOS 
polyethylene glycol to a plasma originated from a non-A «non ** V 
iHHiopat it is**- patient, centrifuging the mixture at a big ■> I.t. 

sol vhj 1 ’ ring the precipitate with TEN buffer solution, etc., centriTuy ing 

m .. a template, addins an Seoul linker « the oDNB and 
fM.i.bst it ut ins and -inserting the addition .product to v,he Elo n, 
lambda gt l® vector. .© 
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ABSTRACT s \ ! j . 

N . ' ' !•: . 1 .. 

PURPOSE c Tp M produce -a non-ft **noh**^B ; |**hopat it is** specific antigen, by 
introducing a DNP-containing DNA . fragment coding a ncjn-A- **n on **- B 
**hepat it is** specific antigen in cloning site existing at the 
downstream side of. a. promoter, .thereby! forming' a man ijf ©station vector, 

CONSTITUTION cA. DNA Yr.agmeht containing a DNA coding ja non-R '**non **- ; B 
**hepat it is**' specific: antigen, is introduced into. a cloning site existing 
at the downstream side of 'a promoter 0 ;f manifestation vector- The 
obtained man if est-at ion_ vector "contain ihg the DNA fragment i s ^Introduced 
into a host to effect the- transformation of the host jand the resultant 
tran.s for mart is cultured* The non“ i P--**jr»on'**~B **h*pa^it-is*’* specif re 
antigen produced and accumulated in' thp . -cultured product is separated ^ 
therefrom ft large amount; of non- A **nojrf**~B. **hepat i t i s** spec: ific 
antigen protein can b© produced . by tipis, process atajlow cost, 

■ . • • ’ : Y i * i . 
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ABSTRACT n ■ ' "' 7 - ’ 

NEW MATERIAL 2 A peptide, specifically reactive with a non- A, **non**-B . 
type **h<?jpat it is**, arit igen mouse monoclonal' ant i body ; and having t an -imino 
acid sequence expressed by the formula, or partial sequence? thereof* 

USE u A diagnostic reagent and. vaccine foV non-TV **non**-B type 
**h e pat i t i s ** f o r sere e n i n g t ran s f u si on . b 1 o 0 d or b 1 o o d - . ph ar ri ace ut i da l s «.• 






) 







PREPARAT I ON- s For •example, • analysis' of hydro/phi 1 icit y jancf prediction of 
secondary structure of antigenic protein are canned. jout on the basis of 
an amino at. id sequence found from the? base sequence of a gene capable of 
coding' a njm-fl, WK)n type *tthepatitis** antigen [to estimate .a part 

which is ajj hydrophilic .region for determining antigenicity on an 
antigenic protein from part of a ‘Secondary structure, such as 
» a I pi*va . — h eli Kjji, t u r n . A p e pt i d e c o n s t i t ut i n g t he es t i mat e d p art f o r 
diet er m in irVg . the antigenicity is then synthesized by q sing an automatic 
synthetic apparatus ’for the peptide by i a conventional? method to afford 
the aimed peptide having the amino acid sequence expressed by the formula 
or part ia 1 j sequence • thereof . . J - 
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ABSTRACT!: ■ . - ; 

PURPOSE sTb provide r DMA fragment : containing & base j sequence coding a 
n o n - - A , * *n o n ** ~B **h e p a Vi t i s* * i* p e c if i c a n t i g e.n pr o t e i n a n d u s e f u 1 f o r 
the mass- production of a non- A, **h&pat it is**. Specifier antigen 

protein by; a recombinant DMA technique. 

i ' ' i . " • . 

CONSTITUTION? A 1 i ver . t i s'sue of a human or chimpanzee affected, with 
non-A, **n,on**-Bf **h©pat it £«*•». is homogenized in an aqueous solution of 
guariidium thiocyanate and whole RNA is separated as a precipitate by an 
cq u ,i. 1 i br i urn dens i t y' g rad lent u 1 1 racen t r i f ug at ion us in g ces i u in . ch 1 o r x d.» « ■ 
The separated ‘whole RNA is purified by the extraction with phe.no I and the 
preei pit ati on with ethanol,. The RNA is further' 'purified by 
o 1 i g o < dT > ~ce 1 1 u To s.e co-l:u m n • x'hromat o gr aph y to & © par at e a , 

p ci y < A > -c on tain in g 'RNA, vih i ch i s ' u s e d . ' a 5 a r a w m ate r i a 1 Po r m.SN A » Th © ‘ 
objective DMA is determined from the wRNA through a cDNA library. The DMA 
is composed- of a sequence of 1,333 bases., 

/ 
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ABSTRACT 4 ■•!" J j ‘ " ;| 

‘ ‘ ! ’ • j 

PURPOSEtTo make? the diagnosis of a non-fl •**non**-B . **h‘epat it i’e** 
infection history, etc. possible .by using an ant i yen which has about 
1 . 17- approx. L 2 & density by a : sutrose- dens i t y— grad t ent centrifugation 
method. and • react-s with the- antibody objbd. by transforming the lymphocyte 
of an ihd.iyiplual body generated with the non~A **non** M B type 
* *h e p a i; it i 6 **> by EB v i r u s to 0 b t a in. t h k p 0 s i t i v e c u 1 tj u re c e 1 1 s f 0 r i; h a 
n 0 n -■ A * * n 0 n * *— type **h© p at it i t a s & p c late d a n t i to 0 d y then c:: 1 o n i n g fc h & 
same-. ' ■ . . , • ! ‘ • • j * 

' i . ' ; 

CONSTITUTION 8 The 1 i ver • t i ssue of the 'individual body generated with the 
non -A **non**-B .type- **hepat‘ It 1 s** ‘is homogen i zed and is then 
centrifugated for about 30m in. approx. Ihr* at about ■ B, 00 ®. approx. 1 , 000 rpro, 
t h e n the t i s s u a i s ' ' s.u b j e c t g ti 1 6 u 1 1 r a c b n t r ifugation at ab o u t 1 0 ® , ® 00 g , b y 
wh i eh t h of precipitate' - is 0 b t'd . the pr eb i p i t at e i r> .fur 1 h e r 5 u b j e ct © d V 0 
the sucrose dons it y -‘'gradi ent (pent r i fug at i on by cane sugar, . CsC-1 , KDr,- 
etc. by which, the -preci pi. tat e- is refined. The refining is executed by 
u sin g • t h © f allowing ant ibo d y wh i 1 e as say i n g t h e . a nt i gen j Th © -an t i bo d y 
ohtd. by' transforming the' [Lymphocyte of the individual body generated 
with- the non—A *‘*non**-B **hepat.i t -is**: by the EB virijs to obtain thus" 7 "! 
positive culture, cell* for. the non-fl **nof»**-B type '***{hepat it i‘s**— 
associated antibody.,- then cloning the same is used, j" 
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ABSTRACT: 

PURPOSE b T o provide the titled human. and -chimpanzee— type antibody 
reactive specifically with the antigen developed 'in hepatic cell in the. 
crisis of a rion-A non-B hapatitia of -/ch Impart see and man., and prepared by 
u s i p g the cloned c © 1 1 of ly in ph 0 c y t e positive to the .anti b b d y r e !■ at i ng t c> 
the chimpanzee and human .noD-flV **non**-B^ **h©pat it i s**. 

CONST T. TUT I ON s The peripheral blood -lymphocyte of convalescent chimpanzee 
0 r i-fl a n of non — A **no n * * — B ' * * h e p a t . i t is** is v t r a n s for rn © d Vi y • E p £!• t in - B a r r , 




m 



■ r ■ 

■ i ' : 

. jf ■ : 



■viv'us to, obtain culture cell positive to the antibody relating to non-fl 
**non**rB **hepat i t is**,’ and the cell is clone, d by a -soft agar method, 
critical dilution method, > etc, to' obtain a' cel:l .straijn (cloned strain), 
capable uf.j producing the 1 object i vs . ant i body „ The obtained cloned strain 
i u p r a 1 i f @ pa ted i n .; & , g . a s e r u m ■* f r e e in e d i u in c o.n t a i n i i;j g 0,5% b o v i n e ft e r u m 
albumin, aind the supernatant * liquid is 1 collected, subjected to 
ultrafiltration <;fco remve. ci. fraction having .a molecular weight of 
,• It oreq n and puf iried by /ge l— fdL Itrat ion- chromatography (with 

0. 3M boric, acid bu-f f.er • so 1 ut ion of, 9. 0pH) to obtain the objective 
antibody. : * ■ ■ ; j 
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ABSTRACTS ' ; j .... 

• ' • ' • ' . : ; / ] • . 

PURPOSE b T o provide a cell • strain originated from human and chimpanzee?, 

capable of producing a. monoclonal antibody react iv© . sped fical ly to an 
antigen developing in the hepatic cc^l; of non- A **non**-B t **hepat it is** 
a n d t'h e s creen irig' 0 f s e r u m , e t p - Z' !. 

' . . : . i . ' . ' J W . 

CONST I TUT I QNs T he peripheral blood ; Lymphocyte of chimpanzee or human of 
t h e c o v a 1 © ft ceric © of non -A 4* n o n * *-B * * h © p at i t i s * * i » -i t r a n ft f 0 r ra e til w •?, t h 
Epftt 0 i n—Barr v i r u ft ( EB virus), and ■ the obtained cult ur e be 1 1 po. ft i t i v e to 
the antibody relating to non-A .**m.on#*-B **hepat it is** la cloned to 
obtain the ce.ll strain capable of producing, the objective antibody, .For 
example, the peripheral blood of a, chimpanzee q}v human of the 
covaleecence of non-A ■**non**— B **hepat it is** 'is' collected and- added with 
heparin,’ and lymphocyte' 1ft ’ s-epav^ated from the blood by centr i ! f ugal 
separation. Separately, .the cell producing and releasing ‘EB virus is 
c u 3. t u r e >::J i h a medium, and t h e s u p e r n at ant 1 i q u id of thee u 1 1 u r e p r 0 d ue t 
i © s e par at e d t n- . obt a i n a v i r us s-q ure 0 . . The virus so ure e i s m ad e to 
contact with the above lymphocyte, inoculated in a micrort it er plate for 
\i i s u e e u 1 tXire at v ar i o u s eu 1 1 i v at ip n dens i\ i e s , an d cu 1 1 ure d t o o bt a i n . 
the objective strain. ' 
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ABSTRACTS ? /'• 

.PURPOSE s T 6 determine? accurately, rapidly and eas i 1 y . jthe act i vrt y of 
■ guanase. useful for non. A or : »inon^ B f *hepat it i 9 **, jby using a measuring 
ruagent containing yuanaine, xanthine pxidase, etc. i 

■ : ‘ • •' i ! . - 

CONST I TUT I ON s A buff <rr - solut ion of - 6 . approx. 9 pH containing guanine or 
o x :i d i z e.d form t et raz o 1 i urn or ' 1 a ha lade t h ere n f and x ar thine o m i d as e i r> 
used as- a measuring reagent, and a h uinpra 1 sample is added th-ereta to. 
convert, guanine into xanthine by guanas e in the sample, the resultant 
xanthine is convert e'cl . Intq uric acid by xanthine oxidase, and the 

0 k x cl i z ed form t e t r a z'o 1 i u ra i s r e due e d to g i v e r educed f o rm tetrazoli u hi 
( F or w a 2 an) by superb-xide anion. The absorbance of a character i st :l. c 
absorption band of the -formed formazan. :t s measured.. 
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ABSTRACTS ; ' ‘ r j 

PURPOSES T p p r o v i d .e_ t hr# t i t-1- © d . v aix£ i g © n composed of . trie protein recovered, 
from the urine, blood, et ; c. of a non-A, mul t Id of. pe • 

**hepat it ii** patient, and useful for the remedy and jd l agnos i s of 
n o n - A . mult J dot. * *n.on*-»— B - 1 y p e * *h epat i t is**. 

/ j 

C 0 MS T I T U T rpN s T h e urine, b X o ocl ' ( p r e f e r a b 1 y bio o cl p 1 a $ m a ) , e t c r o f a 
n o n - A , m u J. t id o t . **n o n **- B-t y p e ' pat ;i t i s ** pat i e n t : i s u s*e d a s a r a'w 
Material, is' subjected to a proper combination of the concentration, the 
f > i; i o n a t i o n t a I; i n g ad v ant a rj e o f t h e & o 1 ub i 1 :L t y ’ d i f f er e n c e , t h ®. 1 o n 
exchange material treatment, the gel filtration, etc.; to obtain the. 
objective SO ant igen . having the. following characterist ics s •' i ) * 

e • 1 e c t r o [a h o ret i 6 a n a 1 y s is, mov es t o w a r d the « beta. -- r e g ion? < i i > «i o 1 e c: u 3. a r* ' 
weight, about 250,080, decomposed to -a fraction having a molecular' weight 
of about 38, 800- by electrophoresis.? ( i i i ) electron microscopic 
o b i'i er.v at :!. ta n , gran u 1 'ar s fc Vujct uv* e h av in g ’ a d iam e t e r o f 1 I n hi 5 < i v > 






\ ! / ; ' ' ; • ■■ 

'©Khibit .imj; the anti gen ec.it y to an i ns#rvl $| and ■< v) causirjg strong 
agglutination react ion with the serum and _ urine of orjiy-the' 
non-On mult jLclot, **non**-O0Ttyp* «-frhepat it is** patient by the RPMfl reagent 
prepared fhoni the. refined antigen. A reagent to detect the relating 
.antibody c$n be produced by {ponding said antigen with! a carrier’, and a 
■ vaccine i s!j prepared*' by treat in g the antigen at 653. .degrees C. for lOhr or 
treat ing with f ormal in r‘ « - "! 
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ABSTRACT'S *' *< ' ’’ ’ / ' •' ■ • . 

^PURPOSE s The titled mo hoc 1 anal : ant i body that la obtain ed by :i. s o fating 
froia autpptio 1 iv.ers with non -A and on -*B type. ’**^©p<at it !&*•* 'ahcr‘““'~ 
pur- i f y x n g the pro d uct , t h us; being used!;as' an ingredient of a d i a n n o s t i c 
agent for non-A and non-B hapat it; i s/ because. of its showing 
charact eri st i c ant jrgen—ant i body react J, y o n with antigens r.e J, at. i ru:j to non—A 
and •X"!(T 1 (jn^Hf-*B type . **hepftt it is**. •/ | 

^CONSTITUTIONS The- objective, monoclonal -.antibody i* obtained by' isolating 
froiH^autopt'ic livers with rum- A and **non**HB type it-is** and 

puri rying the product, .shows a character 1st ic reaction, with anti pens 
relating to the above »*hepat i t i s** and has following -physical 4nd 
chemical properties!*' molecular weight, more than 1,500,000 (by the gel. 
filtration method) ", sedimentation constant < 10 . sup.-, sup. 1. sup.3) H 51 . 5B 
ult racertt-ri f ugat i on . method); floating density ; <g/cm« sup. 3) , 

1 . 1 . 3 , a.ppro>w 1 „ £5 .< i n ..CsC.l or KBr) 5 particle size ( run ) ,/ EG * approx •» 37 3 
electric mobility, i-n the ■ al pha.,Tsub. £-. 'alpha. . sub* 1 I.gl oiml.inl.negi on (in 
• t h -.•) ^ a 2 < ” | " > o s e ; g 0 1 ) .. 1 1 i 13 u gf ed a s a c| i a g h o s t i c a g e n t c o ri t a i n i n g ’ t h » 
anl j. body as a major ingredient, e. g. , in the reverse passive 
n e n a g S 1 1 i 7 \ at i cm m et n 0 d u sing she © p s e n.s i t i % e d e r y t h r p c y i: © s o r t h e 
an t i b o d y s ah $i w :i t ch m e !^i 0 cl u s in g . s e 11 s i 1 1 2 e d g la s s’ be ad s . 
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ABSTRACT* j '• j 

PURPOSE * T 6 obtcUn a suftorior\ det ect ion. v'eacjent of non- A and **non**-B 
• t y p e **h‘e pal; it i s** , by .comb ini ng 'antigen .having .a s p e c if i e pr op e r t y wh i el y 
its s e p at o d -an d refined from • n on -ft and typo **hepat it i s** part 

liver and a singular antibody obtained; by injecting to an animal with a 
minute parti cl ^ enzyme etc, 

CONST I TUT I ON 3 Non-A and *ttnon**-B «*hepsit it i s** antigen having ' 

■ gto‘req r 150 ten' thousand molecular, .weight by measured value of a gel 
filtration method, 51 . 5. t imes. I®, . supT-Lsup; 1 . sup- 33 preci’pat ion constant 
by -an ultra centrifugal analy$i-fTy method, .. 1 ,15, approx. 1 , £3g/cro. »up« 3 ■ 
floating density in N CsCl and KRr, £6, approx . 37nrn grain diameter and 
, a 1 ph a * « sub. £ - „ alpha,. . «m b . 1 0 1 e c t r i c t r an s f er d e g r e e jin g 3. a b u 1 in da ik a i n 
(in agarose gel), is obtained' by. separating from ndrHfi and **non**-B- 
**hepat it i rhs-fc part 1 iver . and'bef iping ’it .. Immunity is.-. given to a house ' •■' 
rabbit by .this ant i gen- and. an anti. body is obtained by carrying out . IgGI 
refining graduation of an anijiserum^ The highly aceurat »•■ det ec‘t i.on’ 
made' possible' by us iny a combined body comb ined thi 3 iant i body with fine 
particle of a red blood .cbrpUBcl 0 of sheep etc, v an isotope r>f- 
. sup, i. sup, 2, sup. 5J[ ‘etc, /•or' an enzyme, 'of al kal i phosphatase etc. for the 
detection of hbn-fi and-.‘h»on-B hapat it4 s' ant i gen or using; for a reagent for 
diagnosis of a patient, .or inspection of blood for- btdod transfusion* 
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ABSTRPCTs 

PURPOSES To enable a reliable diagnosis and. curing . of npn--A, * *n on B. 

**h ep&t it i <:»**, by. using ‘a non A, #*hepat it i s** related antigen. 

separated and refined from an* ..autopsy liver of a non-A* **non**~B 
k * h e a t i t :i u * * pat 1 « n t T ' o r a c to n j u g a t »• o f\ s' a 'i d a n. 1 1 g e n w i t h a s h e t- p 
erythrocyte, an- i sot opey an enzyme, or the 1 i l< e as a diagnostics 

CONST I TUT I CN*s ft non-A, **n 0 n**~B : **h c pat i t i 5 related antigen.; which -has 






MW of 1,30©., ft®® or- more- (by a gel filtration method), .a seel i uteri tat ion 
c cm s t a n t ;• < 1®. s u p ,, - su p . 1 . ' e u p « £ ) of 5 1 . 5S (by art ,ult r a*? o n t r i f u g a 1 
a n a 1 y s a s ) ■', ia b u o y a n t d e n r, i/fc y < g / c in « © u p . : 2 ) of i • : 1 5 « a p pvj' ox, 1.25 ( * r > «:• e s :i u m 
chloride an cl, in . KBr) a particle diameter’ <wn) of 26- appro)*. 37, and an 
ei ioet rdphoyy&t ic mobility ’ irv an . alpha- .&ub. 2-. alpha- . £ub» 1 global br# 
region in agarose gel,', .is separated' and refined from an autopsy liver of . 
a non --A, **hoip**-B ‘**h*pat it is** patient by a., specified treatment. A 
con jupat-e^jot. iitf^.-G.btain.ed 'ant i gen with a minute particle such as sheep' 
srythrocyt e’, an isotope such as . sup* 1-sup. 2. sup. 31 , alkali pho.&phathase 
•or the like! is. prepared to obtain k diagnostic for i.mwuno logical- 
analysis. Thus -a* diagnostic- -which clearly distinguishes non “A, 

**hepat it i s** from other **hep'at it. 1 &**•)_ \ * *. 
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ABSTRACT p ' * • , ';/ . ' j . 

- /■ j • 

PURPOBEsTo obtain the titled .vaccln^{ .h.av ing a high i mmunoyen icity" 
without infection, arid .useful for ^detecting reagent.: of the titled viral 
antigen, by', treating **hepat-it is** **NANB**— 1 and **NANB**-S viral 
part i c 1 e s with an organic solvent, and heat-treating the parti cl es» 

CONSTITUTION 8 Viral particles, obtained. from the blood* serum of .the 
**hepat it is*** **NANB**-i : in the acute stadium, and found to be capable of 
agg 1 ut i nat i n g ^with the **hepa.t it i &** : **NANB**— 1 blood, serum in the 
decu.toafc ion and infecting and developing the' typical **hepat it is** 
**NANB**-1 in sensitive animals- are \i nact i vat ed by the addition- of an 
organic solvent, e - .g," \37% forma Xin.,. . and the heat-treat men t degrees CL 

.for 10hr# to give a **be‘p«^t it is** **NANB**— 1 viral ‘.vaccine- Sira i lari y 7 • 
the ^^-hepat'it is** .**NANB**-£ viral vaccine is obtained. The resultant- 
respective specific antibodies of the hepatitic viruses permit ‘the 
detection of. the n»w‘ **hepat it is** **rJA*NB**“3, and **NANB**-E viral 
a n t x r.) « n s c a pfa b 1 e o f i n f e ct i n g a n d cl e v g 1 o p i n g t h e * * h e p at i t i s * * n o n — A a n d 
non-B« • _ ‘ 
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ABSTRACTS : j 

-PURPOSEsTo obtain C-type **hepat it i s**- v irus~associ«lt ed antigen by 
' s tparat.ing.;.. a- special antigen from' blood plasma < serum) of a. patient 
di‘ag.nos.ec!""-as'‘ non-A-t ype or K-H-non**- B-jbype **hepat it ijs** after he bad 
b e & n s «... b j e c ted . t o t ran s f u s i o n of: 1MB s a n l; i g e n - n « g a t i v ©, b 1 o od = 

CONSTITUTION a Blood -plasma: fserurn) of a pat i eh.t : diagnosed as non-fl~type 
or **non**- , B-t yp«? **he’pat it i.s**‘ with inuilt i-peak rise'jin GPT in 'particular 
and 'with a comparati vslyl on'g per i orj^o.f * i neubat i on,, obtain ed in the acut © 
stage is used as a starting substance’? • Thi & substance is subjected to gel 
filtration to obtaii^t .fractions : Tbased on absorbance measurement of about 
£8®t-m) * Among thes.e^fract i ons,; on corres ponding to a i third peak P. sub. 3 
(refer to the drawing) ' is col lect ed /and subjected/to -column * 
chromatography using an ion eftchangpr. 'The result trig ’product is condensed 
as necessary by using a precipitation method with polyethylene glycol, 
a n d ref :i nod by an- u X t r a •- q en t r i f u g a 1 s © p a r a t ion to obtain arr ofoje et i ye 
antigen.. ' : : 
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Hepatitis C virus jCHCV) cDNfl 
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1.25W0RTMRN--616--FI61 .(1-240) ' 

Q1C566 Hepatitis C virus strain 1 DNfi. 

ID Q18566 standard; DNR; 9185 BP. 

AC. Q 10566 ; 

B® 29— OPR- 199 1. (first entry) 

DE Hepatitis. C virus strain 1 DNR. . 

KW Hepatitis C virus HC.V-l ; non-A, non-B hepatitis; HCV antigen? • 
KW viral infections; ,s's. . 

OS Hepatitis C virus. . 

BB EP-414475-A. ' I 

■PD 27-FEB-1991. 

""pF - Sl-OUB-1990; 30912®. ' 

PR 25-0U8-19B9 ; US— 398687 . 

PR (CIHIR-) CHIRON CORD. 

B® Weiner AJ, Steimei ,B ; . . . 

DR WPI ; 91-059670/09. .. ' — / 

PT holl Hnss infortoH with himsHHe R uln Me — *»rn ucrirl act l,n "’ , ' nn 





PT j oflanti g.ens .'f .or detect ion:, of HCV ant i bod i es \ - v ’ vaccines,^ and 

PT for screening .ant ' 'Aral . agent s . \^/ ■* 

Disci osuv'f?; fig lV-^’App; English- . 

CC This is a hepatitis C vim. <H CV) composite cDNfi sequence, deduced 
CC using overlapping clones.' a compsh. contg- the antigenic protein 
CC encoded by thi\ sequence is useful for detecting anti-HCV anti- 
CC bodies (fibs) and * for screening an agent which ■ inhibit s HCM' replic- 
B0 ation- fi cell line infected with- this virus pan be. used as a 
CC source of antigen’s.- The antigen is useful for preparing vaccines 
CC for-., treat ing viral infections. /See also Q10567. ' 

SQ Sequence 918.5. BP; 1849 fi; £790 C.? £:60Q G* 1938 T; 

l • " ” • : 5 








Initial Score 
Residue Identity 
Gaps ' !- 



•£34 Optimize.* Score = £34, Significance - 38.87 

■ 977. Matches .... £34' Mismatches - - 

© ! Conservative Substitutions 



30 



40 ... 



50 



6 0 



X 10 £(Zl I 

. nTGRGCfiCGfiTTCCCFlfiftCCTOnflfiGftPii-irii-'^Y'''"™’'' j 'VT f T , I I I II I I I III M I II I 
BteG -r G ^ 

i 388 • 330 340 - ’ J ® i 

i 7 0 B® 90. I® 0 

CGTCOflGTTCCCGGGTGGCGGTCflGflTCeTT^ J— ITTTTTTTVTT T M U Ml II .H i 

IS 1390 x ' 400 410 : 4_© *** ' - 



3 1 0 
10 



I!© 1 



1£0 



130 



.180 



190 



£:00 



140 15® . 160 . 170 

TBTBCGCGCOaCGBSOn^^ • — “ j ' " -7 j 7 , j , j , , , , , , 

£10 £20 c%i0 ^ . 

TCGGCCCBRBG6CflSGfiCCT0GGCtCA8CCpQ.BQ' 
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530, 540 ;'550 - 
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Q 059 56 standard 5 DIMRj 9185 BP* . ** 

Q05956 ? ' ' 

c •*=>— 

Hepatitis C Virus <HCV> 5 ant' tv iral. agent ; ss. 

Hepatl'tis C virus- .. 

Ke y *. ■■> Locat ion/Qual i fiers 

CDS ‘.,,3.20- . 9185 

/*tag« a .. . 1 ... .’ 

misc_RNR. M • K-67 

/•Ktag^ b , . 

/not ew*' epitope within this region is claimed 

nUcJNfl 0970. -9185 / 

/■Ktag" ' c * „ 

/not e=" encodes an epitope that -is claimed 
EP-388232-P. . - 

_ a<5-3EP-1990. 

16— MAR- 199® 5 .30286,6. . 

17~MAR~1989 3 US-325338. 

20-fiPR-i9B9 ; US-341334. . • • 

18-MAY- 1989 ; UB-355002. » 

(CHIR-) CHIRON CORP. ■ 



\~J ■ 






Houghton M, Chao QL V Kuo G*. ■ . 

WPI 5 9Q-S844 13/38. 

P-PSDBi R0Bi£4i 

Hepatitis C virus DNR - used, for .producing probes, 

polypept ide <s> antibodies art’d'alrvt i-sense * polynucleot ideis) for 

diagnosis and therapy* . ’ \ 

Disclosure; Fig 17; 83pp; English. 

HCV cDNR libraries were constructed' using pooled serum from a 
chimpanzee with chronic HCV infection. R lambda’ gtli library was 
screened- with probes derived from previously isolated clones. The 
ORF i s» derived j from. the overlapping* clones hil4«a,- ag30a, CR£05a, 
CR£9®a, CA216a| pi4a, CR167b, ‘ CA156e, CR84a, CA59a, - .K9-1, 26 j, 13i, 
l£f, 1.4 i, Ub, |7f, Bh', 33c, 40b* 37b, 35, 36, 81, .32, 33b, 25c, 

14c, Bf, 33 f, 33 g, 38c, 35f, 19g, £ 6 g , 15e, b5a and l£;jh,. These 
clones extend the sequence of the HCV genome : reported in EP-310216. 
The upstream region from nucleotides -319 to +1348 (=1--1667 in this 
fi le) is. covered, ^by clones bll4a, 18g, ag30a, CR205a, CR290&, 
CR216a, pi4a, CAi67b, CR156e,| CA84a and CA59a; nucleotides 
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ACGGTGCRCCATBABCACGAATCCTAAAQCTCAAAAAAAAARCAAA.CGTAACRCCAACCGTCGCCCRCAGBA 
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46 0 470 -480 • i; 490 '500'. M5 520 
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Qi 1(2(755 , , j' 

. 3®— WRY- 1991 (first, entry) _ riomain. 

Fragment of : Kepat.it is C virus J7. isolate C/C ^ 9 wax 
HeSji.i 3 .-X virus; HCV-J1 5 HCV-J7, vaccines; NPNBHs 

Hepatitis C. virus. j 

• Key " Locat i. an/Qual it i;ers ■ 

CDS , <?1 . . 55E . . | )• 

/«tag® a '• ! j 

./label® HGV-J1.C/E domain 
EP-.419 182-P. 

1991. 

17-SEP-1\990; 310149. 

15-SEP-19Q9; US-400045. 

21 -DEC- 1969 5 US-456 1 42. 

<CHI R- > CHIRON CORP. j, . 

Miyamura T, Salto T, Houghton ...M; Werner OJ, 

Kolberg JR, Chat a T-fl, Irvine. BD 5 j 

-WPI? gi-®887S^l/ 13. * ; 

pv'otein prodn« _and vaccine 

Disclosure; fig 1; l^PP! English. J7 j s'o.l.at OX3./.E.. 

J i*. .<■ .»4.» 

j D o- k h .p^- 

*iti,s (NPlNBHK. 

See, also Q1 1076"“79n <c 7 t n« ' ic^i^T 0 

Sequence 552 BP; • B0 R; ,161 Cj 176 0, -®4 ’ 
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4, W0RTMRN-616-FIG1 llr-£40) 

Q 1 2242 Encodes PT-NRNBH viral structural and non-structur 

i 1 • \ 

ID Q 12242 s t an d arc! g DNR; '2116 BP, - 1 

. v - . m Q 12242 5 ’ . j ; •' 

• . DT 17— SEP— 1.9 91 .. (first entry) , : 

DE Encodes PT-NANBM viral structural and n on-structural .proteins* 

KW post— t ran s*f us i onal non-fl, nonl-B hepatitis; virus; vaccine; ss. 

OS Non-A* non-B hepatitis virus*. : 

Eta Key Locat-i on /Qua^lli filers : ' - V 

FT' . CDS 308. . 21.16 ' • * .. 7.* * 

FT.. /**tag= a‘ /|. . , 

- PM ‘ • BB2239245-A. . 7 i ; ' . . - . ‘ 

PD :< S 6 — JUN— 1 9 9 i. ■ ! •••' 

BE i .V7-DEC-1990; 027250. . ! f - * ~ . * , 

PR 18— DEC- 1989 ; GB-02856£. : . ■' 

PR. 27— FEB— 1 990 GB-004414. 

PR. 03-MAR— 1 990 ; GB-004814. j ‘ ' * ”■ : * 

PR • 17-DEC-1990 ; GB-02725®. f 

' 00 (HELL > WELLCOME FOUNDATION LTD, 

* PI 1 Hirjhfield. PE, Rodgers BC, Tedder RS, . Barbara JRJ ; 

DR WPI;- 91-lB75Q4f26 u . >\j V.-. 

DR P— PSDB ’5 R126001 

PT Post -transfusi onal non -A non- ( B hepatitis po i y s pept ide ( s ) - and 

05 also ON A and antibodies used, (in diagnost ic assays and in vaccines 
PS Claim 10; Pag ej 83-87 ; • 108pp; [English. .. • 

; CC This sequence is thought to ejncode viral structural and- rion™; 

■ "CC‘ ' struct ura 1 pr oteins o f : t h e PTj-NANBH viral genome. wh-.i ch ar e ant Igenic. 

CC It was isolated Fro ni human serum infect ious : 'for. the virus.. 

• B0 ! • See also 012236-41. \ . "7 ’’ 7'.* .'• •’! 

SO Sequence. 2116 BP; 392 A;| 650 C; - 624 G; 450 [T ; 

Initial Score « !■ 220 Optimized Score * *» : 220 Signt^fc^Tfce 46.51 

Residue Identity » ; 9 1 % Matches | ■». --220. Mismatches ■= ‘2® 
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• 300' 31© | ' 32© 3-30 ' 340 . . : 35® , j 36® 

■ ■ ■ | , -■ : 

70 • Q9 ■ 8 ® 1,00 ,110 "1£0 130- 
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Q 3.2238 standard §• DNP ; 834 BP. . 

q 122.38 5 ’ ' v ; . j 

.tjc, _ ocrp — 1 99 1 (first erft_ry > ! ;■ 

Clone BRU encMlng PT~NflNBH ; virus 

post-transf usi onal mm-B, non-B : hepat it i s 5 virus vaccine » 
Non-R, non-B hepatitis virus. ; 

GB2239245-R. ■ '* ] :/ ' = 

26— JUN— .1-99'i* 

17-DEC- 1990s 
10-DEC- 1939 5 

27- EEB-1990O 
03-MRR-1990", 

17-DEC- 1990 5 
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027250 . 

GB- 023562 . / 

0 B- 00 AA 14 . 

GB- 004814 . 

GB- 027250 . 

(WELL ) WELLCOME FOUNDRTION LTD. 

Hig-hf ield PE'j Rodgers BC, Tedder RS 
WPI 5 91 - 187564 / 26 . 

.0.-0 .p»'r»*f >;*<;> ;,"t 

Also DNR and antibodies- used, in diagnostic .assay,, and.i 

Claim 10.5 Page r!ic?drl l^reqi™ of the PT-NflNBH Viral 
This spauence is a structural 1 eyiuu 

oenome encoding an antigenic polypeptide. It was isolated f. 1 
n cDNR library was prepared in-'lambda gtll from the serum oT.i 
oa^e^ts and screened with antibodies from th.e serum of humans 
high risk for PT-NRNBH but -which did not react, with vxt a 1 -n . 
DXU- 3 , BHC -5 and BHC- 7 . Clone BRU was i^ntif led which d d nc 
crnsv-hybridise with probes made from JS< <* nci JD -' '* hL Ql JT* _ 
Q 12237 K It was sequenced and found to have the sequence shown 
includes the EcoRI linkers added during cloning. 

See. also Q 12239 - 0 i 2242 -. r , 17g -r. 

Sequence 834 BP? 139 P? "5 a ' J 3 5 
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CAAACGTCAAAGArfAAACCAAACGTAACACCAACGGTCGCCCACAGGACGTCAAGTTCCCGGGTSGCGGTCA 
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AGAAAAACCAAACBTAPCACCAACCTCCSCCCACAGBACBTCAGBTTCeCBGBCGGTBBTCA 
x .10 ' eo / 30 40 • -50 &0 

90 100 ; 110 120. 13© 140 . 150 

10 GflTCGTTGGTGGPGTJTPCTTGTTGCCGCGCAGGGGCCCTnGPTTGGBTGTGCdiCGCGnCGRGBfiftGPCTTC 

III H H II I I 111 I II M II Ml II II M M M I -1-1 I- . I .1. , M II II HI 1 I I I II II M I I I M I I M 
GnTCGTTGGTGGAGTTfACCTGTTGCCGCGCAGGGBCCCCAGGfTGSGTBTGCGCGCGACTAGGAAGACTTC 
70 -80 ■ '/ 90 ■ 100 110- ' ; 1S0 • 130 

15160 170 • 180 190 ■ £00 £10 2S® £3© 

G0ABCB0TC0CAACCTC8ABGTABAC0TCAGCCTATCCCQAAGaCACBTC0GCCCGAB00CAGGACCTG0BC 
IIIMMMMMMIM II II M M II I II II M M 1 M M I I I'M II IM MM MM Ml 
CBnGCGGTCGCRftCCTGGTGGRRGGCGflCftPCCTPlTCCCCPinGGCTCGCCPlGCCCGftGGGCOGGGCCTGGGC 
140 - * 150: 160 170 . 16® 19® £00 

£0 . i ' I x ‘ • '"'•■■■ . . . 

£40. ; * j ■ V 

TCASCCCGGS ‘ ‘ \ ’ V - •/ • 

t M II II It M ' ' i '* /[ * ' 

1 TCnGCCCGGGTACCCTTGGC / .. 

23*- £-10 X 2£0 ! .. 4 



6 . WGRTMAN-fclfc-FI.Bl (1-240) .-j ! ,• <-■ . . • 

Q 1 2239 Clonic 164/137 encoding PT-NANBH virus antigenic po 

30 . !■ . N -"' •" ' 

ID Q 12239 standard ; DNR? 504. ‘BP. J-’ ^ . . 

nr: 0122395 ! • • . ‘ i . ‘ . 

DT 06-SEP-1991 (first entry) v i ■ 



DE 


Clone .164/137 


encoding PT-NANBH 


virus ant i gen ic 


port ton. 


be; 


post— tr 


k ansf us 


ipnal non-A^ rionj-B 


he pat iti s 5 . wiry 


s; vaccine : 5 


. OS- 


Non— A, 


non-B ' 


hepatitis virus. j 




■ \ 


FH 


Key 




1 Lccat ion/Quaiii f 3 


L.ers 




FT 


CDS 




‘ 308. . 504 t 






• FT 


/•H'i.ar,j~ : ' 


a 


i 1 




. • • -r 


m ' 


/product® start o.f ; PT-NPNB poly protein 




PN 


GB2&39E 


:45-n, 


; ■ . "I 






— -J 2 JD 


£&■* JUN-: 


: 1 9 9 1 « 


i 






PF 


17-DEC- 


• 1 99©5 


027250. j 







PR 18-DEC-1989 5 : GB-02'8362. . . i • •. ■ * 

m 27-FEB-19905 GBH304414. ‘ j . *■ * 

PR 03—MAR— 1990 $ GB— ©04814. ■ | j, 

PR • 17-DEC-1990'| ‘ BB-02725®. ' \ 

PR (WELL ) WELLCOME FOUNDATION LTD. 

PI Highfie.ld PE y . Rodgers .BC„ Tedder RS,. Barbara JHJ 5 | 

m WPI 5 9>J. -1 37584 >26. t 1 * 

DR P--PSDB 5 R12597] ; 

PT ■ Postr-transf usignal. non-4 non-B hepatitis po 1 y 5 pept ide ( 5 .) ~-ancl 
PT. also DNP and antibodies used jin. diagnost ic assays and, in- ivacclnes 
PS Claim 1©5 Page j 7 1-7.2 1 l©8pp 5 English. ■; 






This sequence probably encodes viral structural. . proteins of the 
PT-NANBH viral genome having antigenic? properties.; It was 
isolated from serum- of humans iinfec.ted by the virus. 

Bee also QiSS36r® ^ nd G12240-Q1 2242. ' 

Sequence 504 BP 5 106 A; ' ".1*47 -.C; 15^ Gg BQ Tg 



Initial Score 
R 0 s' i d u e I d e n t i t y 
Baps 
10 

. X 



Opt'imi zed/Score - IBB 

Matches ' ■ » 1®3: 

Con servat i vo Subst it ut i on s 



Significance = 31.28 
Mismatches - 14 



)( 1 0 £0 - 30 4.0 ~ 50 B0 

ftTGflGCACGATTCCCAAACCTCAAAGAAAAACCRRftCBTAACACCR'ACCGTCSCCCACAGGft 

1 1 m mu 1 11 i m i m 1 1 11 in 1 in n'liimiiniMi m m i n i m 



15 300 



M I t 1 ! I I I I II 1 I I. r.i II l I M I I I I I I II I 1 I I 1 I II M II I 1 1 1 1 II II II I II M l M MM! 

20 CGTCPRGTTCCCGGGCGGTGGTCRGRTCGTTGGTGG'nGTTTRCCTBT-TGCCGCGCRGGGBCCCCRBBTTBBG 

370 380 ' i 38 0 . . 400 1 410 v*- 420 . 430 440 



140 150 , 160 17® \m .180 S00 

TBTQCGCGCGRCGnGGRRGRCTTCCGPlGCGGTqGCRRCCTCGRGGTOGRCGTCRGCCTnTCCCCRPGGCACG 

pfj"7 r r I M I I l I M* 1.1 III I I II I I I I II I I I I II It II I I i I PM I M It M II M II 1 I 

TGTGCGCGCBRCTRGGRRGPCTTCCGftGCGGTCGCRnCCTCGTGGBRGGCGRCRACCTRTCCC 



7. WORTMAN-6 1 6-F IG1 <1-240). 

'Q 13 l 46 ; PI MOV antigen. 

35 ■’ j‘ 

ID : Q 13 146 standard? DNR; 225 I 

PC Q13146 ;. ■ | 

DT 23 -OCT— 1 88 1 ,< first entry) 

DE PI HCU , antigen.; 

M Cl 00-3'; hepatitis C virus; 
□S Synthetic. .1 



i m m un a a Vs a y 5 0 p i t ope ; 



■RU9®6a390-A. ■ j I j. 

27— J UN— 1 88 1 . ' j ’| *• \ 

21— DEC— 19 80 5 06 8380 «. ■! t-—-- 

' 22-DEC-19B9; US-456.162.- ; I ; 

07-NOV-19901 US-61018©. . \ 

(ABBO *> ABBOTT I LABORATORIES. J- '• *•' • j‘ 

WPIi 81 -23838 3)33. ‘ V 

• P-PSDB; R l 33434 ' • j /' . " I. v ’ 

Immunological- assays for. hepatitis C virus ant i body' - by lusing 
po 1 ypept icled s) j cant g. epitope : <tv) of hepatitis C virus antigens 
Disclosure’; . Page 20; 62pp; English. 

The polypeptide used in the improved immunological assay may f be 
prepared using ' recombinant technology. The' amino acid, sequence jfPC 



•X _ " 





pi ia reverse translated, t g give the codons represented here which 
are opt i raised.’ t o facil itate high level expression in E. coli« 

Individual oligonucleotides are synthesised and annealed and ligated 
together to assemble the entire* DWR sequence for digestion with 
' BamHI and Ball, al lowing '..1 i gat ion into pUG18. The resulting plasmid 
is suitably transf ormed 'into E*' ccrli JM103’ .cel Is. 

The assay has increased sensitivity and is more specific, than 
assays using the polypeptide Cl®®^3 <EP-318S16>. 

See .also .013146-48 -and R13343-6S. 

Sequence ££5' BP 5 48 R 5 67* G? — -61 ~ ; 49 Tij 

;ial Score* = 153 .Optimized Score •«, 171 Significance ~ £6.34 

.due. Identity “ 76% Matches. . 171 Mismatches -- 54 

i ' ■« 0 • Conservative 'Substitutions \ ■ ~ .0 

X' . i®. -£® 3® '40 ',5® 6 ® 70 

RTGRGCACGRTTCCCRRRCCTGRRRGRRRRRCCRRACGTRRCRCCRRCCGTCGCCCRCRGGRCBtCRRGTTC 
Mi i h I *1 I \,X I Ml i I l Mill M I M ! M 1 l.l M M II Ml 1 II I III I II I II Ml 
RTGTCTflCCfiflCCC0AflACCQCflGftflRflflftflflCft9RCGTAflCflCCROCCQTCGTCC0CfiQ©ACSTTflflRTTC 
X 1 ® £® 3® * 4® 5® 60 7® 

Q® a® 100 ./ 11® .120 13® 14® 

CCGGGTGGCGGTCAGATCGTTGGTGGAGTTTRCTTGTTGCCGCBCnGGGGCCCTAGATTGBGTGTGCGCBCe 

•rid mi! in Miiimiiiiii min li mm mi 1 11 1 i t 11 11 m i 11 11 

CCGBGTGGTGGTCAGATCGTTGGTGGTGTTTACCTGCTGCGGCGTCGIGGTCCGCGTCTGGGTGTTCGTGCT 
8 ® 9® ; 100 . 110 . 1£0 13® ‘ 140 

15® 16® 17® 18® .19©-. £®0 • £1® 

ACBnGGRRBflCTTCCSABC 6 BTCGCAACCTCGAGGTABACGTCASCCTAT s CCCCAAGGCACBTCGGCCCGR 6 
M i tl II M M il ti ll li II. Ml J.> i i i I III I I I Y:l IM.I II MIN II II- 
. ACCCGTRRRRCCTCTGRRGGTTCTCRBCCBCGT.BBTCBTCBTCRGCCS'RTCCCGRRRGCTCGTCGTCCGGRR 
15® 160’ 17® 180 ■ 190. £0® '210 



££® X 230 

GGCAGGACCTGGGCTCAGC 
.11-1 III 
GGTCGTAGC 
220 X 





I 0 ( i ■ ; . ■■■•!■■ 

q i 10 InVell iGe.n'et i'cs 

> a < ' i; ■ . ; I 

1 ■■ ... . i ' ■ 

FaSt.DB - Fast Pa i rw i'se^-Gpropar i s on of, Sequences ! 

Release ■ " , j | 

Results file woi’tBian-&lfe-fi0l.res iriads by maryh on. Wed £5 Mar 9£ lSi47t 



Query seqUenbe being eoroparedsWORTMRN-fclfe-FIGl <!”'=• |®> 

Number of sequences • searched t . .•••.. '/'tqi ! 

Number of! score's above cutoff: •' j ■ 1 ,j 

15 Results of the initial comparison of W0RTM0N-&16-F1B1 (lf-£4©) m 

‘ “Data bank : EMBL.-NEW >, all^entri e.s 
Data bank : Ge.nBank 70 ? all entv ie.s 
Data bank s GertBank- NEW 1, all ent.rles 
Data bank : UEMBL £9_7®, all entries 

£0 " k 

100000” ' . . , r j. j 



t h s 
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U50O00- 
MS5 ' - 
B 
E 
R 



03® - ; *** 

F 10000-. ! 



-«■ 



E 5000- 
035 - = 

u • - * 

e - ; 

M - , 

C - f 

E40 - ■ 

S 1000-*- 



500- 



45 



i.00- 



1 \ 



50- 



\J 



-PST 




Cut-off Raised 'to 40, , ; ; j 

The . scoria below are sorted by initial score* . \ 

Significance .JLs. calculated based on initial score. < 

• s - ' I \ ... ’ :. ' 

P 100% "i'cterrt Tc'a 1 sequence to the query sequence was 



The list lof best, scores is : ■ 
10 - 



not found. 



I 

Seq u one e' 'Name 



De script i on 



! Init. Opt,. 

Length Score Score Siy» Fra 






0 

0 

13 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 - 
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1. . MPGST77 
5 

2. HPCCSRft ‘ . 

3. HPCST9® 

4. HPCPLYPRE 



6 . 

7* 

8 . 

' 8 . 
25 
10 . 

1 1 . 

12 . 

1 V 

14 . 

30 

13. 

16. 

17. 

10 . 

. 19 . 
35 
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HPCHUMR 

HCVJK1 

HPCMJK1 

HCVJKJi 

HPCCOREl 

HCVJK1G. : 

HPGVJK1Q 

HCUJK1G 

HPCJCG 

V 

HCV-JKS 

HPCVJKE 

HCVJKS 

HPCC0RE2 

HCVJK4 

HPCVJK4 

•HCVJK4 



- *#•** '.££ standard jcleviat ions 
He pat it is D virus ; structural* 



Hepatit is C virus : polyprotein 

•k-<k -««';20 standard' dev iat i ons a 
He pat it is C virus; c o re, m at r i 

Hepatitis C vipds-* (JKl) core, 

Hepatitis C virus. (JKl) core, 

Hepatitis C. virus (JKl) core, 

Hepatitis C virus core protei 

Hepatitis C virus core, . El', N 

Hepat i't'i s* C-virus core, El, N 
/ • 
Hepatitis C virus core, El, N 



9416 



£672 

if ‘ 

‘ 534 
9400 
■ 9400 _ 
9408 



Hepatitis C virus' (HCM 7 J) com 9413 521 



Hepatitis C virus' <JK2) core, 
Hepatitis C virus (JK£> core, 
Hepatitis C virus. (JK£) core, 
Hepatitis C virus c\re protei 
Hepatitis t virus ( JK4 ) core, 
H e pat i. *• * 5 ■ G v i r u s < J K 4 ) co r e , 
HepaVafTxs C virus (JK4) core, 



£672 

£672 



£672 



23© ■ 


£33 


22- £5 


23B 


238 


22. 25 


236 


236 


£2- ©4 


| #4* -IMS- 

234 
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2 1. . 83 


2£3 


£23 


20b 69 
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£££ 


£0. 59 


2£2. ■ 


£22 


20- 59 


ass 


■ 222 


£0. 39 


2£T 


221 


20. 46 


221 • 


221 


£©» 40 


221 


221 


£0. 40 


22 1 


221 


20. 48 


22 J. 


£21 . 


20. 48 


£20 
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£0- 38 


220 


220 


£0.36 


2£0 • 


220 


.20. 38 


£19 


‘219 


£0. 27 


219 


219 


. 20- 27 


219 


£19 


20. 27 


219' 


£19 


20. £7 
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Query sequence be ing cc/^^^ed : WORTMftN-6 1 6~ ; FIG1 <’1-24^ 

Number of sequences opt im-***;©d ; ' .4X91 ■’ 

40 - ’ ; ■■'/,.• v • ■ . . • 

Results of the optimized comparison of WORTMAN-fe 16-FIGi <l-240)‘ with: 
Data bank : EMBL-NEW l * all entries 
Data bank : GenBapk'70, all entries 
Data b&nk : GenBank-NEW 1, all entries . 

■45-Data bank s UEMBL j.29_7® 9 .al l entr ies 

1000 - ! . 
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U50500- 

M ■' - 

R . , -tf * 




■w- * -ft & •» 
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F 100- Yl 



e 5®-'' r 
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E * ' - i : 

N 10 •- i 
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SC0RE99 



PARAMETERS 



Si mi larity matrix Unitary 
Mismatch -penalty 1 
Bap penalty .1.00 
Gap si ze .'penalty ■ 0-33 
CCBoff score' 14 
Randomization group ' 0 



Initial scores /t o . save . 
Optimized scores "t-o save 
40 : ' 



K-tuple 

Joining penalty 
Window size 



.30 Alignments to. save 

£0;" Display context 

SEARCH STATISTICS ■ 



43 

T i m e s s 



CPU 

00ii0&ii 10. 95 



Median- . Standard Deviation 
.1U. £.38 

Total Elapsed 
00 s 13 i3S. 00 



Number of residues;' 1 £587488 

MS® b e r of. sequences o pt i m i z ed s 4191 



The scores below are sorted by optimized score; 
Significance- is calculated based on optimized score- 





ft i®0y, identical sequence to the query .sequence was not found. 



The list of best scores iss 



Seq u e nc e Nan e D e scr i p t i o n 



In it. Opt. 

Length Score Score Sig. Fra 



4& standard deviations above meat **** 
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45. 5£ 


I 

2 n 


HPCCBfifl 


Hepatitis 
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9416 


£38 £38 


45. 5£ 
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£6 1® 


£36 £36 


44. B£ 
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C viv'us , poly protein 


-■9401' 


£34 £34 


44. 13 



5. HP CHUM R 



%*■»* 4® standard deviations above mean ***••* 
Hepatitis C viVus core, matri 9416 . - ”££3 



*•«•**• 39 standard deviations abo_ve mean ***** 
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; / —• ■ 

1 JK1 > core, 
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£££ 


. 39 „ 96 
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£0 
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HCVJK1 


Hepatitis 
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< JKl) -core, 


£672 


, £££ 


£££ 


39. 96 


-HPCCQRE1 


Me pat i t i s 


c 


virus 


bo re • pv'o.t e i 
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22 1 


221 


39 . 6 1 
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He pat i t is 
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v i rus 


core, El, N 


9408 


, . ££ 1 


221 


39 . 6 1 
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virus 


core, .El, M 


94®8 


' ’ \ ; 

.££1 j 


221 
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. Hepatitis 
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core, El, N 


■94®8 • 


£21 


2 Er'i 


39. 61 
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virus 


(HCM-J) com 


9413'. 


■'221 ' 


£21 


39.61 . 
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HCVJK2 


Hepatitis 
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virus 


<JK£) core, 


.2672. 


22® \ 


220- 


39 . £6 


15. 


HPCVJKS 


He pat i t i s 


. 0 


virus 


<JK£) cor©', 


.^2672 


£20 t ‘ 
j 


££©. 


39 . 26 • 


16 i, 


HCVJK2 . 


He pat i t i s 


c 


virus 


(JK2) core, 


2672. • 


220 | 


220 . 


39 . £6 


17,. 


HPCRNPSP 


Hepatitis 
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virus 


RNft, 5’ -non. 


! 1413 


.217 


220 • 


39.26 


3® 
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above mean 
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HCVJK4 


Hepat.it i s 


C 


virus 


<JK4> core, 


. 2672 ’ 


£19 


219 


38 u 9 i 
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HPGVJK4 
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HPCST77 "Hepatitis C virus structural gene, 5’ end. 



' N LOCUS 1 IHPCST77 • . 'S610 lip. ss-RNfi VRL' ' 0S-APR--199 1- 

DEFINITION 'Hepatitis '.C‘ virus -structural - gene, 5’ end. 

ACCESSION' . M6&38.1 ' . ! 

KEYWORDS' • structural gene. t . j 

SOURCE i. Hepatitis C virus (Human, patient . ’ H’ ) 1977 isolate, RNA. 

ORGANISM Hepatitis d virus . 1 ■ j • ' 

45 ■' • Virida©§ ss-RNR envel ope'd ‘ viruses ; Positive strand .,RNA virus? 

Togaviridae. incertae sedis. | 

REFERENCE ■■ 1 (tiasi§__l ■ t o 2610) j. j 

•' flUTHO gSJ J teata, N. , Al t er, H. J. er, R. H. . and Ijiureell, R. H. 

TITljc Nucleotide sequence and|mutation rate of the H strain of hepatit 

50 , ! C virus j. 

JOURNAL Proc. Nat 1 . Acad. Sci. U. S. A. 88, 339E-j-3396- (1991) 

STANDARD sidple staff _entry~ j 

FEATURES,.-. .* Locat i bn /Qua 1 i f i er s j ■ 

• CDS; \\ • 1816. . >£&10- I 







V 



/.codon_start=l 

/trails 1 at i on="MV VBTTDRSGftPTYSWBPINDTDVFVLNNTRPPLGNWFGCTWMIvIS 

TBBTKVCeflPPCVXGBVGNNTLLCPTDCFRKHPEOtYSRCBSQPWITPRCMVDYPYRL 

WHYPCTINYTIFKVRMYVGBVEHRLEfiftCNWTRGERCDLEDRDRSELSPLLLBTTQWQ 

VLPCSFTTLPOLSTSL I l-ILHQN I V D VQYLYGVGSS X RSWfl I KWEYV VLLFLLLRDRRy 

1@ . . CSCLWMMLL I BQAEAALENLV I LNAA&LAGTHGL VSFL VFFCFAWYL " 

•BASE COUNT : 483. a , 786 tv 763' tf 5-7© t _ • • 

OR X 13 IN . : • 

Initial Score » £38 Optimized Score ■ = 338 'Significance « 45.53 

RfeSsidue Identity - 99% Matches ~ 338 ''Mismatches « . E 

Gaps ' »'i ® Conservative Substitutions « ® 

X 10 30 30 40 SO 60 

' AfGAGCACGATTCCCAAACCTCAAAGAAAAACCAAACGTAACACCAACCGTCOCCCACAGGA 
30 I i H I ll 1 II III 1 I III I II \/\ I II I l t M I I I M.U 1 I I I Mil M M M I I l I l I I 

ACCBTBCACCAfGASCACSAATCCTAAACCTCpAPGQA’AAACCAAACBTAACACCAflCdGTCGCCCACAeBA 
-370 • 380 ; ' 390 .30® 310 ' .--'320 '330 

• 70 80 90 ‘ ’ 100., 110 . 13*0 130 

35' CGTCRRBTTCCCBGGTGBCGGTCRGflTCGTTGGTGBAGTTTRCTTGTTGCCGCGCRBBGBCCCTOGPiTTBBG 
I I mil. M l:U I M 1 ;M.I M M M II II II I I 1,11 I M M Ml I I H It I II M M II M II M I 11 11 II 
CGTCAAGTTCCCGGGTGGCBGTCAGATCGTTGG^GGAGTTTACTTGTTGCGGCGCAGGGGCCCTAGATTGGG 
340 . 350 - 360 370 : .; 38® r"; : • • 39® 40® 41®' 

3® • 140 . .15®;' 160 " 170 180 X 190 -E0® 

TGTGCGCGCGACGAGGAABACTTCCGAGCI3GTCBCAAGCTCGAGGTAGACGTCAGCCTATCCCCAAGGCACG 
III II II II II .1.1 M I M I I II 1 M 1 M M M U 111! 1.1 11 M II I t.l I I I M II II II M 1! I! II M II 
TatGCGCGCGACGRGG^AGRCTTCCGAGCGGTCGCAACCTCGnGBTAGACGTCPGCCTATCCCCPAGGCACG 
420 . ' i.430 440 ! 450’ 46® 47® 48® 

35 ' . i ; i ■ i . 

E10 23®- | £3® . *34® v y \ i 

TCGGCCCGAGGGCAGGACCTGGGCTCAGCCGGGG \ ■ ' ■ ' '■ 

I M II M I .1 I II Mil II II I I i II M II li;i I I \ ■ 

TCGBCCX0AGGGCA3BACCT0BGCTCA.GCCCGGGTACCCTTGGC. 

40 49.® 500 51® \ X 53® . : . i * 



8- WORJMAN-6 16-FIGi j<i~£40) 

HPCCGAA Hepatitis -G virus, complete genome* — 

43 ! •- ■ i " . •. | ■ • * 

LOCUS HPCCGAA! 9416 bp ‘'sIs-RNA . MRL J07-NOV-1991 

DEFINITION Hepatitis C virus, complete genome. -it 

ACCESSION M67463. j- . * ‘ | ; ‘ \j : 

KEYWORDS complete .genome^ p.Q.l.y pr ot e in, '. < . • 

SOURCE . Hepatitis C virus. cDMA to. mRNA* 

ORGANISM Hepatitis C virus' 

Viridae; ss~RNA enveloped, viruses; Positive strand RNA virus; 
Togaviridae incertae sedis. 

REFERENCE 1 (bases 1 to 9416) 



v . 






Mas off, M„ .an 



Prince, A. M. ■ ^ 

TITLE : . Genomic structure of the human prototype strain H of hepatitis C 

i v i rus u Corn par i so n w it h Pi iri e r i c an an d J a panes© iso! at © s 

SJOURMRL Proc. Natl. Read. Bci. U.S. P. Q8, . 10E92-10S96 <1991) 

STANDARD full st af f _entr.y T 

FEATURES N - Loc.at ion/Clual ilj i er s • j 

CDS \ • . . 34£, -9377 j - : : | . ' 

' /product« ,, pplyi?.rotein n . .j 

10 /.codq.n_i3tart«l ; ’ . ; . 

/t rans lat ion^'MSTNPKPQRKTKRNTNRRRQ’DVKFPGGGQI VGBVVLLPRRQPRL 

GVRRTiRKTSERSQPRGRRQPIPKRRRPEGRTWRQPGyPWPLYGNEGCGWflGWLLBPRG 

is ' ‘ : i 

SRPSWGPTDPRRRSRNLGKViptL.TCGFRDLMGY'lPLVGRPLGGRRRRLRHGVRVLED 

G^NYRTGNLPGCSFBIFLLRLLSCLTVPRSRYDVRNSSGLYHVTNDCPNSSyVYERRD 
RiBHTPGCVPCVREGNRSRCWVRVTPTVRTRDGKLPTTQLRRHIDLLVG.SRTLCBRLY . 

: ; . / : l v 

•VGDLCGSVFLVGQLFTFSPRHHWTTQDCNCSI YPGHIT6HRMAWNMMMNWSPTAPLVV 
■ - • • , / :• i 

AQLLRIPQfilMDmAGflHWGVLAGIKYFSMVG.MWAkVLVVLLLFflGVDAETHVTGGNfi ■ 

E5 . ! • : ! ‘-V . 

GRTTAGL VGLLTPGAkQN I QL I NTNG5WH I NSTALNENESLNTGWLAGLFYQHkFNSS 

GCPERLASCRRLTDFAQGWGPISYANGSGLDERPYCWHYPPRPCGIVPAkSVCGPVYC ' 

■ - '•> •. 

FXI3SPVV VGTTD.RSGAPTYSWBPINDTDVFVLNNTRPPLGNWFGCTWMNSTGFTkVCGO 

PPC.V IGGVBNNTLLCPTDCFRRYPEATYSRCGSGPRITPRCMVDYPYRLWHYPCtlNY 

TIFRVRMYVGGVEHRl.EOACNWTRGERCDL.EDRDRSELSPLLLSTTG!W'QVLPCSFfTL 
35 ; : ' 

PALSTGLXHLHQNI VDVQYLYGVGSSIOSWAIRWEYUVLLFLLLfiDARVCSCLWMMLL 

ISO.flEAAI..EfiLVILNAASLnGTHGLVSFLVFFCEAWYLRGRWVPGAVYALYGMWPLLL 

L&!aAL„PQRAYALDTEVAASCGBVVl.VGLMA|_TL3PYYKR.YISWCMWWLQYFLTRVERQ 

L.HVW VPPLNVRGGRDAV ILLTCV VHPALVFDITRLLLAIFGPLWIL.QASLLkVPYFVR 

VQGLI..R I CALARK I AGGHYVRMA I IkLGALTGTC V YNHLAF.LRDWAHNGLRDLAVAVE 
45 \ 

PV VFBRMETKLITWGA)3TAACGDI XNGI-PVBARRGQEILLGPADGMVSRGWRLLAPIT 

AYAGGTRGLLGGI ITSLTGRDKMQ.VEGEVQI VSTATQTFLFITCINGVCWTVYHGAGTR 

T3S0SPKGPV I QTYTNVDQDLVBW^^SSRSLTPCTOBSSDLYL VTRHftDV ii^RR© '• 



AUTHORS Ineliffluspo, G ; . , . Zebed.ee , B. Lxto, D. tH. H. , i Sugl tan i , M. , 







D3RQSLLSPRP I BYLKBSSBGPLLCPTSHft VGLFRPURVCTRB VfiKftVDF 1 1 fNUETt 
■ MRSPVFTDNSSPPftVPQSFQVftK^ - ^ rSSGKSTKyPPIftYRflkBYKUUn.NP' Wl 
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GFGR YM3KRHG V DPN I RTGYRT I TTGSP I TYSTYGKFLRDRGCSGGRYD III I CDECHS 

' ■ i. ".•••. . ' •• : ■ i 

TDRTSI8'$IGTVLDQRETflGRRLVVLRTRTPPGSVTVSMPNIEEVflL8TT;GEIPFYGK 
'ft IPLEW4KedRRCri FCHSKKKCDELRRKL VRLG I NR VRYYRGUOVSM I PTjSGD V V V VS 
TDRLMTGFTGDFDSV IDCMTCVTQTVDFSLDPTFTIETTTLPQDRVSRTQRRGRTBRG 
KPO I Y RF VRPBE RPSGMFDSSVLCECYDFiGCRWYELTPPETT V RLRPI YMl'iTPGi.P VCQ ■ 

.1, . • i • ' ' i 

DHLGFWEGVFJ-GLTHIDfiHFLBQTKQSBENFPYLYpYGPTVCRROQPlPPRBWDQMRKC 

. ; ' % ' ' • ' ! i • 

LX RLKPTLHGPt'P'LI_YRLGPIVQNEVTLTHF , XTKY IMTCMSfiDLEV VTSTWVLyGGVLfl 

IS . ' 

RL.RRYCL.STGCV V I.VGRi VLSGI^Pfil I PDRE VLYQEFDEMEECSQMLPY I EQGMMLRE' 
QFKQKRLGLLQT RSRHRE V I TPPVQTNWQKLEVFWfiKHMWNF I SG I QYLRGLSTLPGN 
PSWRSLMflFTRflVTSPbTTGQTLLFNILGGWVflfiQLflflPGflflTflFyGflGUflGflRLDSV 
BLGKVLVDILRGYGflBV.flGRLV0FKIMSGEVPSTEDLyNLLPRILSP6flL:flVBVVFfiS 

p , i . 

ILRRRVGPGEGfiVQWMNRLrXflFflSR6.NHVSPTHYVPESDRRflRVTflILSSLTVTQLLR ' 
£5 . . '•■■■• 

RLHQW I SSECTTPCSBSWLRD I WDW I CEYLSDFKTWLKRKLMPQLPGIPFVBCQRGYR 

GVWRGDBIMHTRGHCGREITGHVKNGTMRI VGPRTCKNMWBGTFFINRYTiTGPCTPLP 

' ' ' •. • - , . / - . . 

flBraYKFRLWRVSREEYVEIRRVGDFHYVSGMT'TDNLKCPCQIF'SPEFFTELDBVRLHR 

FRPPCKPI_LREEySFRVGLHEYPVGSQLPCEPEPDVRVLTSMLTDPBHITRERfiGRRL. 

■ . . . ..! 
RRGSPPSMflSSSflSQLSflPSLKfl.TCTflNHDSPDflEI_IERNLLW.RQEMGGN.ITRMESEN 
3u 

KW ILDSFDPLVREEDEREVSVPREI LRKSRRFRPRLPVWRRPDYNPLLVETWKKF'DY 
: . A 

EPPMVHGCPLPPPRSPPVPPPRKKRTV VLTESTLPTRLRELRTkSFGSSSTSQi TGDN 

TXi'WSBEPRPBGCPPDsbyESY^SMPPLEGEPGDPDLSDGSWSTVSSGFlDTEDy VCCSM 

SYSWTGRLVTPCRREEQKLPIMfiLSNSLLRHHNLVYSTTSRSflCQRKKKyTFDRLGVl.. 

■ / 

DSHYQDVLi-'EVKflRflSKVKRNLLSVEERGSLflPPHSRKSKFGYGRKDy RCHRRKRVRH 

.45 . • 

X NSOWKDLlEDSVTPI DTT I MRKNEVFC VQPEKGBRKPRRL I VFPDLBVRVCEKM fiLY 
DV VSKLPLRVMGSSYGFQYSPGQRVEFLVQRWKBKKTPMGLSYDTRCFDSTVTEGDX R 
TEI3AI YQCCDLDPQRRVRIK8LTERLYVGGPLTN8RGENCQYRRGRRBRVLTTSCGNT 
LTRYIKRRRRCRflRGLQDCTMLVGGDDLy VICESRGVQEDflflSLRRFTERMTRYBRPP 
6DPPQPE YDLEL I TSCSSN V S V RH.DGRGK R V Y YL.T RDPTTPLR R ARWETA RIHTP V NSW 
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L.BN.I IMF APTLWRRM ILMTHFFSV L I RRDQU2QRLNCE I YGRC YS.I EPL.DLPP I IQRL 

HGLSRFSLHSY8PGEINRVftflCL.RKLGVPPLRRWRHRfiWSVRflRLl.RRBGKRRICGKY 
s . k . 

UFNWny RTKL.KLTPITAABRLDLSGWFTOGYSGBDI YHSVSHARF'RWFWFCLLLLflRB . 

VBIYLLPNR" •/ ' 

BOSE COUNT I860 a 2854 c £684.. q 1993 f 

ORIGIN • ' . 

10 , 

.Initial Scor-e ' = 238 Optimized Score . . = 230 Significance 

Residue Identity = 99* . Matches .. .= 238 ’Mismatches 

Gaps •= . 0 ; ponservat i ve ' Subst it ut i ons 

IS X ' 1® .. 20 . 30 40, . 5® 60 

fiTGRGCRCGfiTTCCCflRRCCTCRflRGRRRRflCCfiflRCGTRflCRCCRRCCBTCGCCCRCRBBR 
•Mill II II III I I 111 I I I I I I I III I i Ml I I I I I I I III II I I I I I I I I II III I I 
RCCGTBCACCflTGRGCflCGflflTCCTRRRCCTCfiRRGfiRAflRCCRflflCGTRRCflCCflflCCGTCGCCCRCflGGR 

34.0 X • \ 350 ; 360 ' 370 380- 390 400 

20 / ■. 

70 Q® 90 . X' 1 00 : 110 ' 120 130 

CBTCRRGTTCCCBGGTGGCIBGTCfiBfiTCSTTQGTBBRGTTTfiCTTBTTGCCSCGCRGGGBCCCTflGflTTGGG 
, M I I I I I I I I I I II I II I I I I I I I | i II I III I I I I I I I I I I I I I I I I I II II I II I I I I I I I I I I I I I I I.! 
CGTCRRGTTCCCGGBTGGCGGTCflGflTCGTTGGTGGRGTTTOCTTGTTGCCBCSCfiGGGGCCCTRGRTTGGG 

25-* 410 . _ 420 430 . 440 *. 450 460- 470 

14® 150.1 .16® : ' 170 ' - 480 ■ 190 200 

TGTGCGCGCBflCGRGGflfiGACTTCCGRGCGGTCGCRflCGT.CGRBGTRG.flCBfCRGCCTflTCCCCRRGGCACG 

M M M I I M I I l| I It I I II I I I I I I I I I I I i 1/ 1 I I II i | II F I I I.. I I I I I I I I I I II I I I I I I I I I I I I I 

3® TGTGCGCGCGRCGRGGRfiGflCTTCCGflGCGGf CGCfiRCCTCGRGGTRGflCGTCRGCCTRTCCCCARGGCACG 

4®® 490 500 510 y 520 ''.■53.0 540 

£10 220 230 ,• i X'-. ■ 

TCGGCCCGRGGGCRGGRCCTGGGCTCRGCCCGGG 
35. I I I I I I II il I || | | | n I I I | | | | M | | | M I I 

TCGGCCCGRGGGCRGGflCCTGGGCTCRGCCCGGGTRCCCTTGGC * • ' . 

350- ^ 560 , 570- '580 . , 590 •■ ,\ - 

* ' . • : . . j * * - -x - 

3MUQR-mm~b i g i .. 

HPCST90 ’ Hepatitis C virus structural gene, ’ SV end. 

HPCST90 £610 bp ss~RNA URL 0£-"fiPR-~199 1 

Hepatitis C virus struct ura3. rjene, 5’ end. 

M 62382 ! , . ; ‘ . ; • j-‘ 

structural gene. TL i. 

Hepatitis C virus (human patient ’ H 1 ) 1.99©- isolate^ viral RNfi, 
Hepatitis C virus • ■ 

Miriclaeg ss~RNfi enveloped viruses 5 positive strand-. RNft virus 5 
To gay ir idae ince-rtae sedis. ' , 1 • ‘ 

1 (bases 1 t.o £610) 

Ogata, N. filter, M..J. , Miller, R.H. ' and Puree .11 , R„ H. 

Nucleotide sequence and mutation rate of the H ©train of hepat'it 

C virus ^ • • . v • 



LOCUS 

DEFINITION 
.ACCESSION ■ 
KEYWORDS 
SOURCE 
ORGAN tSM 

50 

REFERENCE 
AUTHORS ■ 
TITLE 







JOURNAL. Prac, Nat 1 Acad. ’Set, ' U,.S.-fV 80, 3393-3396. < 199 1 ) 
■STANDARD ; simple staff^entry- • ! i 1 

FEATURES' ; Locat ion /Qua 1 i!fi ers ' » ■ i- 

CDS ' ' . | 1816. . >£610 .. . < 

5 j /codon_stavM;~l, .• ‘ 

/ 1 r an tv 1 at i on« "MV VGTTDftSGAPTYNWGENDTDtf L I LNNT RPPLGNWFC3GTWMNS 

■]■ : i ' 

TGFTKVCQflPPCVIGQV8NNTLRCPTDCFRKHPEfiT,YSR'CBSGPWrTPRpMVHYPYRL- 

I® ■■ “ ' - :-'j ■ • ■ • .... 

WHYPCTINYTIFKVRMYVBBIEHRLEftflCNWTRBER’CDLEdRDRSEUSPLUtSTTQWQ • 

■■■•.I.-.- 7 • ' I • ' - ; 

V.LPCQFTTLPflL9TQLIHLHQll4I VDVQYLYGVGSSIjRSWTIKWEYVVLLFLLLfiDflRV .. 

! CSCLWMMLL I SQAE'AALENLVILNAflSLAGAHGLVSFL^FFGFnWYL. " 
©SSE COUNT. .490 k 7 BA "c 7j59 . g ' 577 t . ' 

' ORIGIN " * I* - 



Initial Score 



1836 Optimised; Score *» 



R e s i d ue I. d e n t i t y .. * ' - ! 98% Mat cd e g I 



£36 Significance s; 44,62 
.£36 Mismatches «* 4 



G30s '*■’ . 0 Conserv-at iv^.* Subst itut ipn-s . - 53 O 

!’ / - 1 . ■ •. : 

■X . . 10 £0 y 30 40' .50 60 

flTSflSCftCBATTCCCftflPCCTdpflftGflftflflfiCCflAftCGTfiftCftCGflflCCGTCGCCCftCnGGn 
! I I I M lju I I II I II M I ijt III I I'M - 1 I \J\ I I 1 II I I nil III } I I i I 1 II I M I I 
£5 RCCOTGCflTCflTQflSCftfcGfiftTCCTflfiflCCTqftRAeflflfiflOCC'PMC^TflflCACCftfiCCISTCGCCCftCftQGft 
£70 ’ • - £80 £90. 300.' i ' ...310 . 3£0 . 330 ' 

'■ ■ ■ •' - J • ' ■' V- ' ■■ . ■ • . 

70 80. 90 j 100 . , t il0 . .120 130 

CGTCmSTTCCCGGGTBGCGGTCAGATCGTTBGTGBABTTTACTTBTTSCCGCGCAGGGGCCCTAGnTTGBB 
30 III M I I II IIIHII |n I M I I’M .1 III I ijl M M M ! I II l' M ! 1.1 \\\ 1 M i M I II I I I I I M M ! I 
CGTCPnBTTTCCGGGTGaCGGTCOGATCGTTSSTGGPGTTTOCTTGTTGCCGCGCABBGBCCCTOG^TTGGG 
340 350 j 360 .. ‘ 37i7|- •.380 390 • 400 . 410 

• -.-i i ■' • V . • . ' . . 

140- 150 j-. . 160 170 180 . 190 200 

35 'TST0CQCBCSflC0flO0fl«GflCTTCCQR0Ce6TCQC:AftCCTC0flGGTflQflCeTCflSCCTfltcCCCfl«GBCflC0 
I M U ! t I I II I I I I ll!l I I I ! I II I I I I I'M I It I I Ml M II II 1.1 III M i'll M 1 ! I M I I ! I .1 I 1 1 „ 
TBTIBCBCGCB^CGAGBnOBRCTTCCBPlBCGBTCGCABCCTCGRGBTOBOCBTCASCCTPiTCCCC'OOGGCnCG 
420 •: 430 . 440 450 . ; 460 470' “ 480 

40 £10 £20 £30 . Sj40 > 

TCGBCCXBOGBGCRBGACCTGGGDTCAGCCCGGG. i 

• ! M I I lll.l I I t I Mil I II I II II I I M t I ! I I j 

TCGGCCCGAGGGCABBnCCTGGGCTCAGCCCGBBTACCCTTBGC " 

490 50j3- ' 510 ‘ i X -520 ' T ■ *" T *' - . 

45 ■ ’ • • . . '( 

4, WORTMAN-6 16-F J.BV (1-240) , . ‘ < ' /■[; 

MPCPLYPRE He pat i t i. c C v i rus pci 1 y pr ot e i n pr ecurs'or < HCV- 1 > j : «i R 

50CUS- MPCPL,YPR~ •• 9401 bp ssj-RNA ‘ • \/RL .08^107-1991 

DEFINITION Hepatitis- C. -virus po 1 yprot ein -precursor (HCV-l) mRNfV complete 
c d q » . • - r j . • • I • : r • . ! ' 

ACCESSION . M6£32lL ’ . ! . j •' / . • -> •! . ’ N . .• 

KEYWORDS. HCV.-l polyprotein precjir.so'r/- ... ■' 1 . • ’ 



r; ; 

■;r - 



* A- 




■r\ 



■ r\ 



SOURCE Hepatitis C. virus, cDNA to viral RNA, 

ORGANISM Hepatitis C .virus. '* 

Vlridae; ss-RNA enveloped... viruses; Positive strand- RNA viv 
Togaviridae incertae s.edis* 

1 (bases 1 to 9A*0 i) : •* '* 

Choo, Q. -L. , Richman, K.- , Han,J.H. , Berger, K. „ Lee, C; , Dong, 
Gal legos, C. , Colt, D* , Med'ina-Se 1 by, v Barr, P. J. , -Weiner, f 
..Bradley, 1 D« W« Kuo, (3. and Houghton, M. 

Gen"Gt ic • organisat ion and .di.vjsrsit y of the- he pat it i s C vin. 
' Proc. Nat \[ Read. . Sci.'.U. S. A. ~8a“, ‘S45T-S455 (1991) 

STANDARD simple staff_entry 
FEATURES' ) Location/Qualifiers 

CDS : 342. .9377 j / • • 

; /product 53 "HCV’-l " 

15 /codon start"!! ‘ 



REFERENCE 
. AUTHORS 



TITLE 
1 ©JOURNAL 



/t ran slat ion« ,, MSTNPKpQKKNKRNTNRRPQD.VKFPGBGQI VGGVYLLPRRSPRL- 



GMRATRKTSERSQP'RGRRQPIPKARRPEGRTWAQpGYPWPLYGNEGCGUlAGWLLSPRG 
£0 I . - : ; / / 

BRPSWGPTDPRRRSRNLGKV XDTLTCGFADLMGY.IPLVGAPLGGAARALAHGVRVLED 

; /* !» •* 
GyNYATGNLPGCSFSI.FULALLSCLTVPASAYQVRNSTGLYHVTNDCPNSSIOYEAAD 

i : : ;• ■ . • . 

A&EjHTPGCVPC^REGNASRCWVAMTPJVATRDGKLPATQLRRHIDLL VGSATLCSALY 
VGDL.CGSVFLUGQLFTFSPRRHWTTQGCNCSI YPG.HITBHRMAWDMMMNWSPTTALUM 

! . •* ■ ■ ’’ - ' N 

AQLLRI PQA I LDM I AGAHWBVLAG I AYFSMVGNWAK VL V VLLLFAG V DAETHMTGGSA 

ghtubbfvsllapgakqnvqiLintngswhlnstalIncndslntgwlablfyhhkfnsb' 

GCPERLASCRPLTDFDQGWGPISYANGSGPDQRPyJcWHYPPKPCGI V.PAKSVCGPyYC 
FX8SPVV.YGTTDRSGAPTYBWGENDTDVFMLNNTRPPLGNWFGCTWMNSTGFTKVCGA'\ 

1 I 

PPCVIGGABNNTLHCPTDCFRKHPDATYSRCGSGPWITP.RCLVDYPYRLWHYPCTINY 

TIFKIRMYVGBVEHR^EAACNWTRQERCbUEDRDRjSELSPL-LLTTTQWQVLPCSFTTL 
40 • j • 

PALSTQLIHLHQNIVDVaYLyGVBSSIASWA-IKWEjYVyLLFLLLADARVCSCLHMMLL 

ISQAEAALENLyiLMAASLAGTHGLYSFLYFFCFAWYLKGKWYPGAVYTFYGMWPLLC 7 " 



Ll&EALPQRAYALDTEyAASC(3GV VLVBLMALTLSPVYKRY I SWCLWWLQYFLTRVEAG! - 

! i . 

L.HUWIPF!LNVRGSRDRy ILLMCftVHPTL.VFDXTKLLUOVFGPLWILQflSLLKyPYFVR 

VPGLLRFGflLflRKMIGGJ-lYVQMV I IKLGfll_.TGTYVYNHI-.TPL.RbWPHNGLRDLftVftVE 
5®. : ! ■ ’ • • : 

P V WFSQMETKL I TWGRDTAOCGD 1 1 NGLPVSftRRGRE I LLGPflDGM VSKGWRLLfiP IT. 

ftYOi 3 QTRGLL 6 GIITSLTGRDKNQVEGEVQIVSTfl' 0 GTFI,fiTCINGyCWTVYHGPGtR 



'us ; 




f " ; ■' - 




TlfiSPKGjpM IQMYTNVDQDUVGWPflpraGSRSLTPCTCGSSDLYLVTRHflpviPVRRRB 
PSRGSLLSPRPISYLkGSSGGPLLCPPGHflVGIFRpRVCTRGVAKRVDFIPVENLETT 
MRSPVFTPNSSPPVVPQSFQVpHLHttPTGSBKSTKVPfiflYRfiQGYKVl.VLJNPSVRflTL 




DHLEIrWEbVFrGLTHI.DttHFLSQTKQBBENLPYLVfrlVGlflTVC^RflQPPPPSHOQMWKC 
Ll!ai.kPTLHGPTPLLVRLGRVaNEITLTHPVTKYIl|lTCMSADLEVVT.STw[MLVeGVLft 
OLARYCLBTGCVVIVGRVVLSGKPnriPDREVLYREFDEMEECSGHLPY.IEQBMMLAE 
QFKQKQLGtLQTASRQPEV IAPnVQTNWQKLETFW^KHMWNFISGIQYLftGLSTI PGN 

£5 : ' ' ■ • | **■ 

PRIPSLMRFTPRV'TSPLTTSQTLLFNILGGWVRPIQUP'APGPPTPiFVGr-'lGLPGRPIGSV 

bLGK VL I QILRGYGRGVRGRLVA FK I MSGE V PGT&DL VNLLPAI LSPG AL l/VGV VCR R 

■ 1 •' • I 1 

IGHRHVBPeEGflVQWMNRLIRFRSRGNHVSPTHYVPESDAAflRVTRILSBILTVTQLt R 

! . . . . I 

.RLHQWISSECTTPCSSSWLRDIWDWICEVLSDFKTtfjLKAKLMPQLPGIPFySCQRGYK . 

G VWR VDG XMHTRC.HCGAE I TGHVKNGTMR I VGPRTC;RNMWSGTFP I NAYTTGPCTPLP 

\ZfCj . x r j 

PF'NYTFRLWRVSREEYVEI RRVGPFHYVTGMTTDNL.KCPCG!VPBF , EFFTEl!.DGVRLHR 



frppckpllreevsfrvglheypvgsgLpgepepdvrv.ltsmltdpsihitqerrg^rl 

RRBSPPSVRSSSRSDLBfiPSLKRTCTfiNHDSPDRELIERNLLWRC!EMGGNiTRVESEIM 

K.y v ILDoFDPLVREEDERE ISVPRE I LRKSRRFflQPlLPVWRRPDYNPPL VETWKKPDY 

EPPyVHGCpLPPPKSPPVPPPRKKRTVVLTESTUlSTRLflELflTRBFGSSSlisGITGDN 

TTTSBEPRPSGCPPDSDREBYSSMPPLEGEPGDPDLBDGSWSTVBSERNflEDVVCCBM 



SYSWTGflLVTPCfl.GEEQKLPINRLSNSLLRHHNLV YSTTSRSfiCQRQKKVTFDRLQVL 



DSBNaDVU<EVKRAASKVKANLL.SVEEflCSLTPPHSfll<foKFGYGflKDVRCHflRKAVTH 

I NS VWKDLI.EDN.UTP I DTT I MRKNE VFC VQP.EKBGRKPRRL I VFPDLG V R VCEKMQL Y 

DV V 1 ''I -l-LRVMGSSYGEQYGPGQRVEFLVQRWKSKKTPMGFSYDTRCFDSTVTESDIf? 




w . 4r 



n o 



■I-. \ 

TEGAIYQCCbl_DPQARVAIKGLTERLYVGGPI_.TNSRGGNCGYRRGRASBVLTTSCGMT 

. i 

LTCYIKARRACRAOGLQDCTMLVCGDDLVYICESAGVQEDAteLRftFTEAMTRYSAPP 

3 ■ ; ' ■ • . 

BDPPQP E YDLE LIT SCSSNM 8 V A MDB AC3K R V Y YL T RDPTTPL A RftAWET A RHTP V NSW \ v 

i " , 

LBN 1 1 MFAPTLWARM I L.MTHF FS V L T A RDQLEGIfitlbCE I YC3ACYS I EPLDLPP 1 1 QRL 

H(B0SPFSLHSySPSEINR^fl0CLRKL0yPPLRRWRHRftRSVRfiRLLftR00RftftICBKY 

L.FNWA V RTKLKLTP I AfiflGCIlL DLSGWFTPGYSGGD X YUS V SHARPRW I WFCLLLlARG 

j. VGIYULPMR" ' ; 

BASE COUNT 10831 a 286® c ' S'673 Q 1985 t 

OTIQIM " !' 

I 

Initial Score . » ; £.34 Optimized Score « * £34 Significance « 44.13 

Residue Identity ■ ' 975ft Matches : . 5=5 £34 Mismatches ~ 6 

Gaps . j ® Conservative Substitutions « 0 

a® . j / * 

X ' I 1® 2®' i ’3® • V. 4® . 5® fe® 

ATGflGCACGATTCCCflflflCCTCAAAGflflfiAACCAAflCGTflACACCAACCBTCGCCCflCflBGfi 

ii 1 1 ni ii i ih 1 1 i.i Hi n i . 1 1 1 i i. i.u it 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ii 

flCCGTGCACCATGABCflCGAflTCCTAflflCCTCAflflAAAflflAflCAflflCGTflflCACCRACCGTCGCCGflCAGGR 
£5‘-.--. 34® X 350 '36® ! ■ 370 . 380 390 40® 

7®" 8® 9® i 1 T®0 11®- 120. 13® 

CGTCAAGTTCCCGGGTGGCGGTCfiGATCGTTS.GYGGAGTTTRCTTGTTBCCGCGCAGGGGCCCTAGFiTTGBG 
I I I 1 I I I I II I I I I I 1 1 I I I 1 1 .1.1 i I I I I i till I I I I I I I I 1. 1 I I H I 1 I I 1 I 1 I I II l.l I II ! ! 1 I I I II I 
3® CGTCAAGTTC2CGGGTGGCGGTCAGATCBTTGGTGGAGTTTACTTGTT'GC:.CBCGCA0GGGCCCTAGflTTGGG 
410 • 420. 430- I ' ,.440.y" '45®' . -' 460 470 

j-...' i.„ .• ", , 

140 15®; 160 ;.j "170 / .18® 190 .200 

TGTBCBCGCGflCBRGGAfiGACTTtCGflGCGGTCGCnflCCTGBAGBTflGACGTCABCCTATCCCCAAGGCACG 
35, I I I I I I III I I I I I I IT I I III I I I I I I I. I|l I II I I I I ru ITI-f r II I I I II I I I I l!l I I I IT I I I I II 
TGTGCGCGCGACBflGRRfiGRCTTCCGAGCGG|T.CGCRACCTCBRGGTAGACGTCAGCCTRTCCCCfiAGGCTCG 
480 ■ 49® . 50® ’ ‘ 51® • 52® . 53® , : - 54® ' 

210 22® 23® ■ X . 

40 TCBGGCCSfiGGBCflGGACGTGGGCTCRGCCCGG.G . ” .. .' ' 

r ii ii i i'i 1 1 1 r m i i 1 1 1 1 1 1 mi 1 1 1 1 ill 1 1 

tcggcccbabggcAggAcctgggctcagccc'gggtacccttggc . ; 

550 560 ' ; 570 50® ■ -59® 

5. UGRTMRN— 6 16— FIG1 1 1-24®) j ' . ' {■ ’ 

MPCHU V MR Hepatitis C virus core, matrix, envelope and norths 

LOCUS ‘ HPCHOMR 941& bp ei-RNA • , s 'URL . ISG-.-MRR-1991 

DEFINITION Hepatitis C virus core-, matrix, enve lope ' and ' non— structural 
protein ' • ' . ■ ' ’ r . ' ‘ ■ ’ _ . 

r m. ' ; ‘ : . ' ’’ ; 

■ACCESSION M58333 : 



KEYWORDS core protein.; envelope protein; 'matrix protein j . . \ 





I ' 

m 






'{ n onst V' Licit ur*al.‘ protein* 

SOURCE ' Hepatitis fc virus isolated from human plasma, oDNPl to genomic RN 

v ■ ‘ ' 1 . j , 

ORGAN IjSti Hepatitis C virus 

*r • \ ViridatTr^rs-RNA enveloped viruses? Positive strand RNA virus? 

5 — - — Togavir id a© incev'tae sedis, •. 

REFERENCE ' i (bases 1 to 94.16) ■ ; 

AUTHORS Takaniisawa, ft. Mori,C. , ;Manabe,B- tJ Murakani 1 , S. , Fujita,J, » 
Onishx,Ei,. Andoh,T.., Yoshida, I. and Okayama, H. 
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< ABBO )• ABBOTT ^LABORATORIES. J 

. WPIj .9 1-238393/33. . ; * • . • . 

N--PSDB; Q13146.'; •: . 1 . 

Immunological assays for hepat it is , C virus antibody '//by using 
po 1 y pe pt ide ( s ) contg. epitope(s) of Hepatitis C virus antigens ' 
Claim 10; Page. 4a';. 62pp; English,/ 

The' polypept id.e.^rnay. be . prepared by solid 'phase .s.ynthes i s. [fragment 
.coupling or : using -recombinant! technology. r ' : : / -ij ■ • 

. — Thffl a.aaaw.'h.al ._inr»W.aB^H <•-' n>r\p i 4~ jluj iiillajui ^ n _m moo, ■ ~j=. .nan i -P i p |-f- 1'" zir> 
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assays’ 1 - using, the 


polypeptide C100-3 (EP-318S1&) . 
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See also Q1 31 46- 
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Opt i iui zed. Score 
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Significance « 36.35 


Residue Identity «. * 
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- .. 71 


Mismatches > 3 
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x 10 ; 30. . 40 50 60 70 

MSTIPKPQRKTKRMTNRRPQDVKFPGGGQI VGGVYLLPRRGPRLGVRATRKT5ERSQPRGRRQP IPKARRPF 
1 ! 1 M N l « M M I M ! M i M I I III Ml I I l.l'l I M I I i II I I | I J II M M I I I I I I I M I M I I T 
MSTNPKPQKKNKRNTIMRRPQDVKFPGGGQI VGGVYLUPRRGPRLGVRRTRKTGEnSQPRGRRQPIPKnRRPIH: 

K : £ 0 . „ . 3 © '+0 50 -60 70 



X 
BR 
I I 

10 GRT- 
X 



i- WORTM’ANHs i 6 ~F J; G 1 (1-240) .. ; 

1 5R 1 355 S HCV .core protein immunodominant r 



region- 



.standard^ ‘Protein; 119! AA, 



R 1 3550;. * | ; 

£8-OCT~199.1-. (first entry) j 

HCV core, protein inmunodominanV^regibn. * V 

Hepatitis C virus; ncSn-A non-B / he pat it i s virus'; .diagnosis; 

C-100 protein ; core prot e in ;/ vaccines ; Nfl'NBHV. 



Synthetic.. 

: :Key ' • 

Pop-tide 
/labels VI I IE 
Peptide 
/label® . IXE 
EP-44339 4-A. 
£1 -AUG- 1991 . 

, 08 -FEB- 1991 ;* 
16— FEB- 1990 ; 
16-APR-.-1990S 



Locat i on/Qua 1 i f i-ers 

1 » . 6 1*’ ’ i •• "V. . 



101787, 

US-481348. 

US-510153. 



26-JUL— 1990 ; US-558799..’ .1 ‘ - r ‘ ; 

(LJNBI-) UNITED (BIOMED; INC . 1 ■ • ■ ] .••*'' \ 

Wang CY; . j j ■. i . ‘ 

WPI 91-247104/134.- I '".t' ’ - 

New synthetic peptide (iv) from immuno-dom inant. regions of yivv-is - 
for diagnosis of hepatitis C virus and'non -A, ~B hepatites 
infection, e.spJ using en:-:y me-1 i nked i roman o— sorbent assay * 

Disclosure; Page 16; 93pp; English. ■ * J. 

In selecting regions of the HCV protein for epitope analysis,; 
peptides in thej.4© mer sine range with amino acid sequences' covering 
the complete HC,V C-10© protein and the core -pie.pt e in were synthesised. 
These were testjed for their reactivity with serum' from a patient 
positively diagnosed with HCV -infection. The indicated ? 
tiMO overlapping peptides from !the HCV. core protein region ' 
were found to have specif ic i nimunoreact i v it y with the' posit i ve 
control serum.. The peptides, may be used in highly sens it i( v e .’and 
accurate methods for the early detection of antibodies to ;HCV in 
body fluids and the diagnosis iof NRNBHV infection. Because of 
their high immuioreactivity, the peptides are also uieful.lin. 

fatimulating prodn; of antibodies to/ HCV. and. in. vaccines to prevent' ' 
HUV or NANBHV infection. 




b&e also R13557; for OIM pro-itein immunodom inant peptides. 
Sequence 119 Aft; 

3 ft; £2 R 5 4 Ng £ D;- © B; 1. C;- 7 Q; 3 E; 0. 7; U> G; © H; 

3 I*; 7 L; 6 K; 0 ' M; I F; :17. P 5 . 7 S; .7 T; 3 W$ 3 Y; 5 V; 
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MSI IPKPQRKTKRNTNRRPQDVKFPGGGQI VGGVYLLPRRGPRLGVRATRKTSERSQPRGRRQPIPKARRPF 
i 1 m i m i mi i m i i m im.i i ii Fiji m i m u m ii m j m i.i hi m n 1 1 1 1 m mm 
.STIPKPQRKTKRNTNRRPQDVKFPGGQQI Vg’gVYLLPRRGPRLGVRATRKTSERSQP.RGRRQP IPKV RRPE ; 



GR 

II. -- 

50 BRTWftQPGYPWP 
. X 8© 



3. WOR TMAN.—6 1 B ~F I G 1 (l-£40). 7 |* " 

d v >Rl lc.74 Hepatitis C v irur> ■ J7[ i so late C/E domain ' po lypept id 

ID R11274 standard;* Protein 5 154 Aft ~ ; • 

ftC • R11274; , .‘.I-. / ' M, /■ , , 

DT 30-*MftY—l 99 1 (first entity) ; * *.■ * 

00 Hepatitis C virilis J 7 isolate C'/E domain po 1 y peptide prod, 
m Hepatitis C virus ; HCV-J1 ; 5 vaccines; NAN BH. 

□S Hepatitis C. virus, 

™ j L 0 ca t i a n / Q ua H Jp i er s • 

FT Mi sc_cl if f erencd i 8 - . 8 ’ • 1 

35 /label 23 Gin, Ary • . j 

FT • Mi sc_di f f erenco j £5, 25 • I- . . \ 

FT /label-- .Pro, Lety ■ • •* . \. j 

■ FT . Mi sc_di f f erence j 9 1 , - 91 * 

FT /labels Leu, OTHER 

/note.**, * M OTHER™ 4 ermi nation of sequence". .j 

FT Mi sc_d i f f erence.J 1 10 . . 110 ? 

FT /labels ftsn, Thr • ‘ - * • j 

..FT Mi sc ..difference 130. . 130 .. . : 

FT . /label- Phe, Leu, . .... ^ ^ i~,. 

■ Pig EP-419 18£-P. j . i, I - 

~'PD • £7 --MAR— 1.99 1 • -i . • } 

'W ‘17-gEP- 1-990; 310149. ! " * V 

PR 15-SEP--1989 5 US-j^tfOEAS. ; 

PR. 21-DEC-1989; 054456 142. . - /' ! ' 

m .(CHIR-) CHIRON CORP. “ I ! 

1 Ml yam ura T, Baitjo T, Houghton M, Weiner ftj,. Han J; : 

PI Kol'berg JA, Chat' a T*-A, Irvine BD; ; • 

DR . WPI; 91-080781 /1|3. * j , I 

DR M-PSDB 3 Ql 1075. i j * / ' / 1 ■ I 



••■•••■ I 
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PT New. isolates. Jl and J7 of hepatitis 0 virus - contg. specified 
PT . DNA and amino acid sequences,, used in diagnosis, recombinant 
PT- protein prodn. and' vaccine - 

PS Disclosure? fig. .1 5 lODpp?. Engl ish. : . 

CB This polypeptide prod, is. ehcp doc]" ' b y a fragment of t h e h e pat i t i s 

CC C virus (HCU) J7 isolate C/ £ domain; This is one . of the, domains of 

CC the viral isolate . exhibit ing Heterogeneity w.r.t the HCV 1 . i so lat e, 
CC The corresp. nucleotide sequence has an important potential use as 
CC a probe in diagnostic assays and' vaccine development. Antibodies 
(DO directed' against it can be' us*ed_ f or-- screen ing antiviral agents and 
CC for isolation of non-A, non-B hepatTtfs '(NANBHT ; . . ; 

.CC See also 011076-79. . ., . . J ’ : * * . 

BO Sequence 154 i AA ; .• ' , . | 

SQ 1!Z I A? 23 R 5 5 j.Nj 4 D 5 © *B|j 1- C? 5 Q 5 3 E; © 2; " 2 3 6 ; 1 H% 

.$0 .4 I 1 12 L; 7 K; 2 M 5 1 F;j IQ P 5 7 S 5 0: T; '%' W$ 4 V§ 6 .V 5 • 

SQ ‘ 5 Others;; | 



Initial Sp.pre « ' [ 71‘ Optimized Score - 71 .Significance « 36.85 

Residue Identity «*■•.; 85% Matches . « 71 Mismatches =» 3 

Caps ; 83 ! . Ci Conservative Substitutions. « © 

Translation Frame- 1 



'X 10 i £0 30 : 40 • . ' ■ 50 .. 60 70 

J1SJ IPKPQRKTKRNTNRRPQDVKFPGGGQI VGGVYL.LrPR.RGPRLGVRATRKTSERSQPRGRRGPIPKRRRPE 
£5 U 1“ 1 ! ! I I If M II M II I M I I II t I I' ] I M I I I! I I FI 1 .1 I I M M I I I I I i I ) I 1 i 1 ( I I I i II N 
MBfMPKPXRKTKRNTMRRPQDVKFXGCGQIUGGWLbPRRGPRLGVRATRKTSERSQPRGRRQPiPKARRPE 
X 10 j 2® '30 • j '' 40'. ■ ■ 50 60 70 



1 • 

0RTWAQPGYPWP- 
X 80 . 

35; 

4» W0RTMAN--616-FIB1 - [< 1 — SAO ) i " ! : ; ' \ 

RQ8124 . Hepatitis C. virus p|ut at i ve • po 1 yprot e in. . 




ID R 081 £4 standard; protein? 2955 ' AA.; 
m ' R 08184 '; | 

DT 23 — JAM- 1991 . (first entry) 

DE Hepatitis. C vifus putative po'l yprot e in. . ' ; 

KW . Hepatitis C virus .<HGV >; ant ijv iral agent. 

OS. Hepatitis C vifus, * ! ‘‘ ; - : r — 7 "~ 

ra Key i Locat;i on/Qualii f i ers ■ . 1 j 

FT . Mi 5 c_d i f Terence 9 . . 9 . f . ’ "ji 

FT. / i'abe X «K or R j : , ■ f . . f 

FT Mi scji i fferenoe 11 .. 1.1 ’ !. .* \| 

FT /label -M or T .! ; ‘ .. .... ! V f ' . " j 

50 Mi sc difference 176 . . 176 . ! 

FT /label * 3 1 or T | . j- ■ ' . . ‘ ; 

FT Mi sc_d if f e'rencs 334 » . 334 l . M * ; 

FT Vlabel^M or U 

FT Mi»c_diff e-rerice 603 . . 603 / . / . 
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IF 3) 

FT 

FT 

FT 

FT 

FQ1 

FT 

FT 

FT 

FT. 
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FT 

Em 

FT 
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FT 

PN 

00 

PF 

PR 

PR 

PR 

B0 
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DR 

DR 

PT 

PT 

PS 

CC 

CC 

50 

CC 

CC 

CC 

CC 



/.iajbel-I • or’ L. 

Mi f f erericG 040. . 040 
/lajbel=*Y or N . 

Mi ^difference 1 1T4. 11 14 

. / 1 ab © 1 =P o r S ’ — 

rence 1117.. 1117 
/label : =G or.'T. 

M i sjc_d i f f e re n be Jg 76. . 1270' 
/l&be 1=P. or L.. ’ . 

.Mi CvC_di ff erence.. 1454. .1454 . 
../label«C : or Y 
Mi spjdi fference 1471. .1471 
/lajbel^J or S 

M :L s;e_d i f f e r e n c© 1877. , 1 077 
. / 1 a'be 1~E or 6 
Mi r>'c_d:l f Terence . 1940. . 1940 
/ la;be l«L* or H . 

Mi sc_d i f Terence. 1949. . 1949 . 
/labei=S or: C . ^ 

. M i s:c_d i f Terence £0£ 1 . . £02 1 
/label=V or G * 

M i sc _d i f f b r e n c e 23.49 . . <2349 
/la;be 1=T or’ S 

Misc_diff ereiice* 2305. . £385 . 

. /labe,l«Y . or F 
M :L sc_d i f f e r e n c e £306 „• . £306 
/I abe 1~S or R 

Mi s;c_d if Terence £502. . £50£ 

/ labe i-L or F . • 

Misjcjd'if Terence £690, *,-£690 / 
/label»R or G 

Misjc_dif Terence 2921.. 2921 
/label-R or G 
EP“»30023£-R. 

19HSEP- 1990. \ 

L 



/ \ 



I 



16-;MRR~1990* 302066.’ 

17TMRR-1909 5 US-325338. 

20--RPR--1909 5 US-341334. 

18^MRY-19'a%C US-353002. . . : ! •. . ■ 

(CHI R-> CHIRON CORP. ! -' " • 

W ought on M, Choo QL, Kuo G;. ! • 

WPI : 5 ' 90-204416/38. ! 

N--PBDB ; Q05956. ' /, 

H e pat i t i s C v i r u & DNR - us ed. Tor prod uc 1 n y probes, 

polypept ideTs) , ant i b‘od i es -and i-ant i-sen se po 1 y nuc 1 eot i de < s ) for 

diagnosis and therapy. • 

Disclosure; Fig 17; 03pp; English. | 

HCV eDNA 'libraries, were constructed using pooled serum- from a 
chimpanzee with chronic HCV infection. R* lambda ‘gt 11 library was 
screened with ' probes derived from previously isolated clones. The 
ORF is derived from the’ overlapping clones b.U 4 a, ag30a, CA2©5a, 
CR290a v CR£16a, pi4a, CR167Jo,. Gfll56e f CR04a, CR59a, K9~l, 26 j , 13i 

1 £H, 141, 'lib, 7f,/ 0h, 33c, 40b,. 37b, 35, 36,* 01, 32, 33b, 25c, 

14c, * 6 f,. 33.T, ’33g f 39c, 35f, 19g, 26 g ,-lSe, t»5a and 16 jh. 
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CC Polypeptide encoded, by this .sequence can be used to design probes 
CC for the detection of HCV nucleic acids, in screening programmes 

CC for antiviral agents and in. -preparing blood free of HCV- The 

CC sequence contains 183 (overlapping) 'peptides which are. claimed as 
CS MOV epitopes. ’’ •' S 

CC See also Q0S955. / * 

SO. Sequence £955 PA; : 

SQ £7CW; I.& 8 R 5 St N;. II 965 0 B 5 101 Cr 89- Q°, ; 14E5 0 */ 5 £480? 88 H? 

sp. XBVX.i ’29SL1 95 K 5 54 M; 84 F$ j 2®5Pj_-201S 5 214TJ-60 W 5 94 Y ; 236 V* 

$0 SI Others 5 

■Initial Score « 71 Optimised Score ■ »■ .71 Significance * 36.35 

Residue Identity - . 95% Matches' . ’ 71 Mismatches * £ 

Baps .« - ; 0 Conservative Substitutions * = ■ - ® 

' TfcSnslat ion Frame- "I.. 1 ’ ! 

X • J0 . £0 . 30 • 40 50 80 70 

MSTXPKPQRKTKRNTNRRPQDUKFPGSGQI VGGVYLLPRRGPRLGVRflTRKTSERQQPRSRRQPI PKARRPE 
Ml Mil I Mil I M II I I I j M M 1 1 |;M l>l'1 I N I I I 111 IUII.I Hi 111 I III II I I I I I II I! 
SO ' MSTMPKPQXK'XKRNTNRRPG!DVI^PGGSQIVG.G / yYLL.PRRGPRLi3yRflTRKTSERSaPRGRRQPIPKPRRPE 

X 10 . I £0 ■ ~ . 3® / ; 40 50 80 70 




GRTWAQPGYPWP 
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530WQRTMAN— 6 1 8-F I G 1 <1-240) 

R 12600 . PT-NjNBH viral st-ru 

ID Rl£8©0 : -standard; Protein; 803 

PC. R 12600 5 j . . i' 

.BS* t7-5EPrl991‘ (first entry)' 

DE PJ-NRNBH viral j structural and 

KW post-trans'f us ional non-A, non 

03 Non~A, non-B hepatitis virus. 

PIM GB2239245— A. •. I ’ ; 

m , £6— JUN—199 1 i - j 
PF 17-DEC- 1990 5 027250. = 

PR lGrDEC-1.989 ? GB~®£356£., 

PR £7— FEB— 1990 8 BB— 0044 14.. 

PR 03-MAR- 1990 5 08-0048.14* 

KB 17-DEC-1990? GB-027250. i • y 

• PA (UIEUL ) WEULCOlj'lE FOUNDATION. LTD. • - . • • 

PJ. Highfield PE, . Rodqers BC, Tedder RG, ' Barbara JO J 5 j 

DR WPI 5 9 1 — i S750A /' £ 6 ! ! 

• DR N—PSDB 5 012.242!' ; • 

50 Post-transf usi onal non-P. non-B hepatitis pol y « peptide < s) r-and . 

PT .also DNA and antibodies used in diagnostic assays and in vaccines 
PS Claim 1$ Page 83-87; lOQpp; English* * - \ x 

CC The sequence was deduced from a " struct ural /no n-r struct ural" coding 
CC region sequence isolated from serum of- humans' .inf ected by the'. 
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CC 

cc 
cc 
cc 
‘ cc 

SQ 

SQ 

S0 



PT--NPNBH 'virus.. The ' polypeptide! is an anti gen ijc portion of .'the virus 
•and: will 1 be useful in the development of vaccines for inducing 
immunity in man to' Pf-NRNBH; The invention covers PT-NANBH viral 
polypeptides having an amino acid sequence at (least 9® per-cent 
homologous wi.th the sequence given here, or antigenic fragments of 
such ’ homo log ! ou< sequence s. ! 



See - aXso^Q 12236 ~4 1» 
Sequence ' 603 API 
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£0 



AS R? 
46 .Li 
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„ ^ . , .40': ,jS® 60 

MSTIPKPQRKTKRNfNRRPQDVKFPGGGQrVGGiyyLLPRRGPRLGVR^TRKTSERSQPRGRRQPIPKARRPE 
III MM! hi M I II MM II II I INI ti.Mjil II M II I 1.1 ! I II I I I I II I M II I I II II II M 

MSTNPKPQRKT KRNT NRRPQDVKFPGGGQI yGGVVLLPRRGPTLGVRPlTRKfSERSQPRGRRQPIPMARGPE; 

X • 10 ' : £0. 30 1 ■ 40 150 60 70. 
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630WORTMftN-61B’-Fl'81 U~£40) 



R 12597- 



PT’tNPNB. viral str^cft ural protein encoded, by clone 



ID R 12597 standard; Protein; 66 PIP. 

PC R 12597 ; •! : / ! 

05 ®6— SEP- 19*9 1 Cf irst; : entry ) 

DE PT-MANB viral structural protein encoded by clone 164/137, 

KW po st-trainsf usional non-A, nori-B hepat it i s ; virus 5 * vaccine. 

OS Nori-fl, N - non-B hepatitis virus. 

PM GB2239245-A. ‘ 

PB £6-.JUN-r 19.9 1 . , 

PF 17-DEC-1990V 0272501-" “L'" 

PR IQ-PEC-1939; GB-028562. * 

PR S7-KEB-1990J GB— 0044 14, . . ’ 

PR 03^MflR-1990; GB-004614. 

m 17~DEC~i99® ; BB-027250. ‘ . . 

PO (WELL ) WELLCOME FOUNDATION LTD. \ 

PI Highf-ield PE, Rodgers BC, Tedder RS, Barbara Jfttf 5 
DR WPI? 91-187504/26. 

DR N— PSDB ; Q 12237. 

E5 Post-trarisf usional nqn-P non-B hepatitis po 1 y-i pept id© ( s ) . - and 

PT a 1 s o DMA and antibodies u s e d i n d i agnostic a s s a y s an d in- v ace i n e s 

PS Claim 1 5 Page '71-72;. t©Qpp? English. 

CC The sequence was. deduced from a structural coding region sequence 
CC isolated f r 0 111 s e r u nt o f h u m an s. infected b y t h e PT-NftNBH v i r u £ « 




Th e • po 1 y p e pt i d e i s an ant i g e n[i c po rti on. o f t h e . v i.r u s and will be 
useful in the development of ,vaccines for inducing immunity in man to 
PT-NANBH* The invention covers PT-NAMBH viral polypeptides having . 
an amino acid sequence at least 90. tier, cent homologous with the 
sequence given 'here, or anti gen-i-c. fragment s of such homol ogous . 
sequences. t ‘ i ■ 

See also Q1 2236-8 and Q-lc:£40~pi££42; 

.Sequence 66 AA; :f 

1 ftj 13 R; 3 • N; 1 D; 0 Bjj ® .Cj 5 D; 1 E g ® Z 6 ..G 5 0 Hj 

2 Is ,3 . Li'S ■ Ks I Ms 1 -F«i.9 Pj 3 ' Ss 5 T: 0 Ws 1 Y; 4 Vs 



Identity =» 



Optimised Score '= • .'65.' 

/Matches' ’ ‘ 65 

Conservative Substitutions 



Si gnif icance 
M i s'mat ch e s 



X 10 £0 30 i 40 . " 50 60 X 70 

MSTIPKPQRKTKRNTNRRPQDVKFPGGGQI VGGVYLLPRRGPRLGVRATRKTSERSQPRGRRCIPIPKARRPE 
II! I I I I II I N M III II I! I I M I ! I I I 1 !! I I II I I I M. I I I M I I T I I II I I! Mil I I I I I 
S® MSTIMPKPQRKTKRNTNRRPQDVKFPGGGQI vIOGM Yt-LPRRGPRLBVRATRKTSERSQPRGRROPIP 
‘ X 10 ' i SO 30«. | ./* : 40 . v- 50 ' 60 X 



WORTMAN-6 i 6-F I G 1 .fc 1-840); 



R 12596 



Antigenic portion o'f PT-NANB polypeptide encoded 



R'l £596 ' standard ij Protein? £78,- AA. : ' ^ *' 

R1S596) | • . • ■ ! • •• % ■ 

®6— SEP— 199.1 (Writ entry) ' ].;/ • ‘T .. 

Antigenic portion o f . PTHMANB |po ly pept i d.e ' encoded by BR11- 
post-transf usi onal non-A, ndn~B hepatitis.;' ..virus'? vaccine. 

Morr-A, non~B hepatitis virus'. i • 

BB8839S45-A. ! •' ■/ ; \ 

26 ~ JUN— 1 9.9 1 • j ; : 

17-DEC- 199.0 ?. 027250. * . X 4-. ' ■ 

1B-DEC-1989; 6B-02856£ U \ % . ■ ’ V 

£7— FES— 1 990 j GB— 004414.. ' ’ '• '• '' ' 

03—MAR— 1990 j GB— 004814. I ' ! ' 

1 7-DEC- 1990 j. . QB-027250. ' • ‘ J 

(WELL J WELLCOlJlE ' FOUNDATION LtD.. ’ ; ; ’• 

Hlghfield PE, Rodgers BC, Ted'der RS, Barbara . , JA.J 5 • * — • 

WPI ; 91 — 167584/26. • • ! ■' s • ' 

N-PSDB 5 01223a! . r [ ' i; 

Pqst-transf usi pnal non-A non-B hepatitis po 1 y s'pe'pt ide < s) . )r and 
also DNA and antibodies used ; in diagnostic, assays and ' in 'i vaccines 
Claim 1; Page 56-58; 108pp; English. ! 

The sequence, was deduced from' a structural cod i rig region ‘sequence 
(BR11) isolated from serum of| humans infected by the PT-NANBH virus 
and screened wj,th sera of patjients with a high risk for PT~NC|NBM. 

The polypeptide is an' antigenic .portion of the virus and will- be 
useful in the development of vaccines for inducing .iromun it y in man. to 



# 



CC 
cc 
cc 
cc " 

CD 
' BQ 
BQ . 
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Ith©t 1 
Re s i d 
Gaps 
Trans 
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